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ABSmxCT 
Population pressures on forests in Java are causing unacceptable effects on soil and 
water resources, and short-term output of food. Farmers need land to grow food and the 
government needs forest to grow timber and protect water resources. Social forestry- is 
thought to sustain food, fiber and timber production and conserve soil, and water resources. 
A study was conducted in the Majalengka forest district. West Java, Indonesia to evaluate the 
efficiency and adoptability of a social forestry program including its associated extension 
services. The study objectives were; I) to identify characteristics of farmers who participate 
in the social forestry program (SFP), 2) to assess agroforestry systems being practiced by 
farmers in the SFP. 3) to develop "ideal." efficient agroforestry system models. 4) to assess 
the extension services as perceived by farmers. 5) to determine factors influencing the 
adoptability of new agroforestry technology, and 6) to improve the agroforestry e.xtension 
program to ensure success of the SFP. Data were collected in 1996 - 1997 fi-om the 
Majalengka forest district personnel and a sample of 101 forestry farmers who are 
participating in the SFP. The economics of the agroforestry systems at eight study sites were 
evaluated. Adoption models of new agroforestry techniques thought to sustain the tarm 
families and environment were developed. The extension program was evaluated in terms of 
the context, input, and process approach. Adoption models of new agroforestry techniques 
were predicted by regression analysis. Farmers joined the SFP because they need additional 
family income and land. They grow a wide variety of trees and foodcrops including 
mahogany, pine, Albizzici falcataria [Fosberg], mangoes, salak fhiits, pineapples, com, rice, 
and peanuts. A typical farmer grew 3-4 foodcrops for his family. A 3-year, undiscounted 
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revenue to cost ratio (RC) indicated that for fanners to maximize their short-term pro tits, 
they should plant (in order of greatest profit potential) cucumbers, chilies. and com. rather 
than com. rice, and peanuts. Based on net present value, the agroforestn systems in 
operation were I Ox more profitable for the farmer and the government company (F^riim 
Perhutani) than a timber only production system. Farmers attended four formal extension 
meetings each year, but preferred one-on-one consultations with group leaders, friends, and 
SFP staff to obtain desired technical information. Farmers were mostly satisfied wath the 
e?ctension program and personnel, but also wanted more respect from extension personnel. 
Farmers expected future improvements in extension programming and preter group tours, 
skill contests, movies, and internships to other extension delivery methods. Adoption models 
of: I) increasing area devoted to recommended crops/trees. 2) implementing multi purpose 
trees. 3) reducing herbicides, and 4) giving credit for animal/green manure were developed. 
•Adjusted R" values ranged from 0.27 for adopting reduced herbicides to 0.57 for adopting the 
use of green manure. Farmers' adoption of these four agroforestry techniques was influenced 
by annbutes of each practice and their anitudes towards the SFP and extensionists more so 
than economics factors. This is shift away from the current production of com. nee, and 
peanuts. Farmers generally accepted the social forestr\' extension program, but desire 
improvements in marketing assistance and credit provided by the extension program. 
Improvements are needed in the rate of adoption of recommended crop/tree combinations, an 
increase in the use of crops/trees that increase soil ferrility, and a reduction in the rate of 
herbicide application. Desired improvements in extension programming included increased 
training of the group leaders and technology transfer of the types of foodcrops that give more 
profit potential. 
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Ca\PTER 1. INTRODl CTION 
Background 
Indonesia is an archipelago consisting of more than 16.000 islands, the fiv e largest of 
which are Kalimantan. Sumatra. Irian. Sulawesi, and Java. The country " s population consists 
of 195 million inhabitants with about 59% of the population living in Java. The total area of 
Indonesia is 195 million ha with about 60% forest cover. Java contains about seven percent 
of the total area of the country", hence it is the most densely populated island in the nanon 
(Central Bureau of Statistics 1989) and one of the densest in the world (National 
Development Information Office 1991). 
Because of increasing population, an overwhelming pressure on natural resource 
utilization (i.e.. soil, water, and forests) now exists in Java. The forests have played a 
significant role in the countn, "s economic development and in maintaining the island's 
environment. Thus, the government has declared that the forest areas in Java should be 
maintained as conservation, protection, limited production, and regular production forests as 
stated by a Forest Land Use Agreement-/'a^a i 'luna Kesepakatan //w/an (Sutter 1989). As of 
1995. Java had about 23° o forest cover and all of these forests are administered by Fdntm 
Perhutuni (a state-owned forest enterprise). 
.Agroforestry is a relatively new land-use system worldwide compared with agronomy 
or forestry. One definition of agroforestrv- used by ICRAF (International Center for Research 
in Agroforestry) as proposed by Lundgren (1987). defines agroforestry as "a collective name 
for all land-use systems and practices where woody perennial plants are deliberately grown 
on the same land management unit as agricultural crops and/or animals, either in spatial 
•) 
mixture or in temporal sequences. There must be significant ecological and economic 
interactions between the woody and non-woody components." The definition clearly 
indicates the multifaceted nature of agroforestry (Torquebiau 1994a). A current definition of 
agroforestry has been suggested by Leakey (1996). He defines agroforestrv "as a dynamic, 
ecologically based, natural resource management system that, through the mtegration of trees 
in farm land-and rangeland. diversifies and sustains smallholder production with increased 
social, economic and environmental benefits." 
One significant agroforestry role is helping to ensure the sustained productivity of the 
natural-resource base by enhancing soil fertilit\', controlling erosion, and improving the 
microclimate of crop and pasture lands. Although agroforestry is new, it is now widely 
known to address a range of developmental and environmental challenges (Current and 
Scherr 1995 ). It has also been recognized as essential for national survival in many 
counnies of the world (Rule et al. 1996). 
To help secure forest cover in Java, an agroforestry program, locally called 
lumpan^san was implemented by Panm Perhvtani. It is designed for successful 
reforestation and to increase the local people's welfare. Under this program, which has been 
in place since 1974. farmers are allowed to plant foodcrops under a contractual agreement 
with the obligation of maintaining tree seedlings for the first two to three years. Later, in 
1986. a second program called a social forestry program was undertaken. The main 
difference between the social forestry program and the agroforestry program is that farmers 
in the social forestry program are allowed to plant not only foodcrops but also tree crops and 
shrubs for a period of twenty years or until the main trees are harvested (Perum Perhutam 
1992). In the agroforestry program, after the three-year period, there will be only timber 
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trees remaining, but in the social forestry program, there will be timber trees and other trees 
and shrub crops. In addition, in the social forestry program, farmers are prepared to manage 
the use of resources and to adopt technologies that are suitable for the agroforestr\ system m 
a longer penod than in the agroforestry program. 
Due to environmental and Perum Perhutani piolicies. farmers who panicipate in the 
social forestry program are allowed to plant only selected crops and trees. From this limited 
selection, farmers choose the crops and trees for their farms. Their decisions rely on their 
ability to plant crops and trees, profitability, and their availability of labor and capital. In 
addition, especially for the social forestry program, farmers need more commitment to the 
land (social involvement) and they need information on biological interactions (ecological 
knowledge). 
Statement of the Problem 
In Java, the population density is 826 people per square kilometer. Outside Java, for 
instance, in Sumatra. Kalimantan, and Irian Jaya. the population densities are 80. 17, and 4 
people per square kilometer, respectively (Central Bureau of Statistics 1989). The 
government of Indonesia has declared that the forest area in Java should be maintained as 
forest, as stated by a Forest Land Use Agreement (Tula Guna Kesepakatan Huian). Forest 
land is designed to either conservation, protection, limited production, and regular production 
forests (Sutter 1989). Despite the government declaration, the forests of Java face problems 
in terms of illegal cutting of trees, fires, and illegal settlement by people living in 
surrounding areas. There is a need to know how to reduce social pressure to allow 
conservation and preservation of valuable forest resources and to sustain the people's food 
and fiber requirements. 
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Farmers living nearby government forest land will pla\- an important role m the 
protection and utilization of forest resources. Farmers, who live in surrounding forest areas, 
especially where forests are surrounded by "poor villages." are not utilizing the natural 
resources in a responsible manner (Perum Perhutani 1994). Some farmers are illegalK 
cutting timber, growing woods for a few years, and causing long-term soil degradation. The 
deforestation rate in 1990 was 1.39 percent of the total natural forest (Sutter 1989). crearing a 
problem of soil erosion. In addition, a balance is sought between the needs to ensure a high 
quality of life for fanners and then family and the needs to conserve soil, water, and forest 
resources. How can the use of natural resources in the forest be improved'!' What kind of 
extension services exists to ensure wise use of forest resources'!' What kind of extension 
activities should be proposed to facilitate the responsible use of all natural resources'' How 
can agricultural and forest production be combined? Is the profitability of and sustamabilm-
of a combined agricultural and forest production system superior to that of a timber only 
foodcrop only system"? 
The agricultural sector still dominates the Indonesian economy. More than 50° o of 
the population is engaged m agnculture. In Java, forests comprise 23% of the total land 
(Perum Perhutani 1995a). and this large proportion of forest land leads to different land use 
decisions in response to social pressures such as increasing population and a rural agronomic 
society. A beneficial solution to the problem of people versus the forest will involve the use 
of natural resources as planned by the social forestry program. A successful program will 
help reduce social pressure on the forest resources in Java by providing sustainable outputs of 
food, fodder, fiielwood, other tree products, and environmental benefits. How can the social 
forestry program provide food, fodder, fuelwood, and other tree products with environmental 
benefits? How can the social forestry program reduce illegal cutting of trees and illegal 
settlement? How can the social forestry program increase the success of reforestation ' 
To implement the social forestry program. Penim Perhutani assists panicipatmg 
farmers in choosing and growing crops and trees. These activities are included in extension 
services, which are responsible for carefully preparing farmers for program implementanon. 
Because of low levels of education in Java, assisting the fanners in the social foresny 
program requires a well-prepared extension program. Moreover, since success of the project 
depends on the farmers living in the surrounding forest areas, development and acceptance of 
extension programming is pivotal. How can extension services help farmers make decisions 
regarding the crops and trees to be planted in social forestry land? How can farmers" 
commitment to the land be increased'' 
Need for the Study 
Because the success of a social forestr%' program depends on the wise use of forest 
resources by farmers, information concerning who use the forest lands needs to be collected. 
Given the farmers" background and social involvement, it is important to study the farmers" 
use of forest resources including trees, shrubs, annual crops, and extension services that 
strive to guide farmers to success through the social forestry program. 
So far. research in the social forestry program in Java has focused only on natural 
resources in terms of quantifying outputs. Research e.xamining extension services has been 
very limited. In fact, no research has been done regarding the use of natural resources and 
agroforestry extension in an integrated study. This research is thereby conceptualized as. and 
will focus on, an integrated study of the use of natural resources and extension in the social 
forestry program in Java. 
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Purpose and Objectives of the Study 
Based on the problem statemenL the study will investigate the use of resources and 
extension services in the social forestry program that is administered in the Majalengka 
Forest District in West Java. Indonesia. It will develop agroforestry system models 
considering the efficient use of resources and the role of extension education in adoption of 
the models by farmers Specifically, the objectives of the study are: 
1. To identify characteristics of farmers who participate in the social foresny- program: 
2. To describe agroforestry systems being practiced by farmers in the social forestr\ 
program: 
3. To develop agroforestry system models considering the efficient use of resources: 
4. To identify the existing conditions of the extension services as perceived by farmers: 
5. To determine factors influencmg the adoptability of the agroforestry system model for 
farmers: and 
6 To develop recommendations to improve the agroforestry extension program in relation 
to the adoption of the agroforestrv system models. 
Economic Considerations and Educational Significance of the Study 
This study focused on the use of resources and extension services of the social 
forestrv' program in Java. The results of the study will be useful for improving resource use 
efficiency and introducing appropriate agroforestry system models for fanners. Also the 
study will be important in improving extension services in the social forestry program such 
as delivery methods and program evaluation. Finally, the study will develop 
recommendations to improve the agroforestry extension program in relation to the adoption 
of the agroforestry system models. 
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The Study Area 
The study was conducted in the Majalengka forest district. West Java Province. 
Indonesia {see Figure 1.1). The Majalengka forest distria is one of fourteen West Ja\ a forest 
districts, or one of forty-seven forest districts in Perum Perhutani. The forest distnct is 
located between 5"^ 36* and 70" 41' south latitude, and between 108" 7" and 108" 80" east 
longitude. 
Classified by governmental administratioru the Majalengka forest district falls under 
the Majalengka Regency and Cirebon Regency administrations. The forest includes 138 
villages (118 villages under the Majalengka Regency and 20 villages under the Cirebon 
Regency). These villages are located directly at the forest border and 26 of them are 
classified under "poor villages." A "poor village" means the forest faces problems such as 
illegal cutting of trees, fires, and illegal settlement. 
The Majalengka forest district consists of 5 forest subdistricts; Majalengka. Maja. 
Talaga. Ciwaringin and Cibenda. The Majalengka forest district consists of 20.578 ha based 
on the 1984 measurement. This forest is about 17 percent of the total area of the Majalengka 
regency. The area of each forest subdistrict can be seen in Table 1.1. Based on forest 
classifications, the Majalengka forest district is not suitable for teak, but it is suitable for pine 
species [Pinus merkusii Jung et de Vr., 13.868 ha. 65%) and for mahogany species 
{Swietenia macrophylla King, 7,535 ha, 35%). 
The social forestry program in the Majalengka forest district is implemented only in 
three forest subdistricts: Majalengka, Ciwaringin, and Cibenda. The size of the social 
forestry program in Majalengka, Ciwaringin, and Cibenda forest subdistricts is 709 ha, 70 ha, 
and 290 ha, respectively. 
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The social forestry- program plantings occurred in 1990. 1991. 1993. and 1994 in the 
Majalengka forest subdistrict. In general, the tree growth rate has been low because the 
social forestrv- program land is still under dispute between the local people and Perum 
Perhutani. However, after the implementation of the social forestry program, the tree growth 
rate for timber trees (in terms of mMia year) increased from an average of below 50® o to an 
average of 66°/o of the maximum potential volume growth rate. 
Table 1.1. The area of each forest subdistrict in the Majalengka forest district. 
No. Forest subdistrict .A.rea (ha) 
1 Majalengka 5.601 
-) Maja 3.532 
J Talaga 3.332 
4 Ciwaringin 3.042 
5 Cibenda 5.070 
Total 20.578 
Source: KPH Majalengka. 1996 Laporan Kegiatan PMDH/PS KPH Majalengka Tahun 
1996 (Report on Forest Village Community- Development Social Forestry m the 
Majalengka Forest District m 1996. p. 12). 
The social forestry- program plantings in the Ciwaringin forest subdistrict were in 
1989 and 1995 planting seasons (Typically September - December). In general the growth 
of trees has been better than in the Majalengka forest subdistrict. This region faces some 
problems, for instance, high rate of pasture use (sheep and buffalo), sensitivity to fire 
especially in the dry season^ and poor soil fertility. The tree volume growth rate (in terms of 
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m3 per ha per year) indicates an average of 86° o for umber trees relative to the normal 
growth rate and 94% for other trees. 
The social forestry program in the Cibenda forest subdistrict was initiated m the 1996 
planting session. This is the youngest social forestry program in the Majalengka forest 
district. This region introduces bananas to the social forestry' land. Bananas formerly had 
not been allowed in the social forestry- program land. The actual tree volume growth rates (in 
terms of m3 per ha per year) are 90''/o of the norm for timber trees. 
Limitations of the Study 
Limitations of the study are as follows: 
1. The respondents of the study were forestry farmers who participate in the social forestry 
program in the Majalengka forest district- West Java, Indonesia. Findings may not be 
generalizable to the population of Java or other locations where farmers participate in the 
social forestry program. 
2. The primary source of data was personal interviews with forestry farmers. When specific 
technical information was unavailable from respondents, the data were taken from study 
literature and predictions. Some of these literature studies may be inappropriate to the 
study area. 
3. Interviews were conducted in the Indonesian language. The questionnaires were 
translated from English to the Indonesian language. Some respondents, however, were 
interviewed in their local language. Therefore, the study may contain an unavoidable 
bias because some items and words may be slightly altered during translation from 
English to Indonesian to local language. 
11 
Operational Definitions 
Agroforestry: a colleaive name for all land-use systems and practices where woody 
perermial plants are deliberately grown on the same land management umt as agncultural 
crops and/or animals, either in spatial mixture or in temporal sequences {Lundgren 1987). 
Agroforestry systems and agroforestry practices; a specific land management 
operation of an agroforestry nature (Nair 1985). 
Agroforestry program; a program that is implemented by Punim Perhmani in forest 
establishment activities. The program is also called "Tumpangsari." The contract between 
farmer cooperators and Perum Perhutani is only two to three years in length. Farmer 
cooperators are allowed to plant foodcrops with the obligation of maintaining tree seedlings 
during the contract period, which usually runs for 2 to 3 years. 
Social forestry program; a program that is also called Perhutanan Sosial. This 
program is almost the same as the agroforestry program. However, the contract between 
farmer cooperators and Perum Perhutani is typically long term. The contract can be renewed 
until the rotation of the main trees as long as the farmer is actually growing crops and tending 
the timber trees. For instance, in this study, the rotation of the main trees (pine) is 30 years. 
Thus the SET allows farmer cooperators to plant foodcrops. trees, and shrubs during the 
contract period while actively managing Perum Perhuiani's timber crop. 
Perum Perhutani: a state owned company administering forests in Java. The 
company consists of three branches (West Java. Central Java, and East Java branches). Each 
branch consists of between 14 and 23 forest districts. Each forest district consists of 5 to 12 
forest subdistricts. The study was conducted in the Majalengka forest district. West Java. 
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and the sample of forestry farmers was taken from the Majalengka and Ciwaringin forest 
subdistricts. 
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Ca\PTER 2. REVIEW OF LITER^XTITIE 
The purpose of the study was to evaluate the use of resources and extension serv ices 
in an Indonesian social forestry- program. The study was also designed to analyze 
agroforestrv- system models that consider the efficient use of resources and the role of 
extension education in promoting adoption of the models by the farmers. 
The review of relevant literature will be presented in subheadings entitled; 1) 
Agroforestry. 2 ) Social Forestry in Java. 3 ) Social Forestry Program functioning. 4) Resource 
Allocation- 5) Agroforestrv Extension Program. 6) Evaluation of Programs. 7) .Adoption of 
New Practices, and 8) Summary of the Review of Literature. 
Agroforestrv 
Agroforestry is not a new system: it has been practiced for thousands of years by 
people all over the world (Lassoie i 990). The definition of agroforestry proposed by 
Lundgren (1987) implies. 1) two or more plant species, or plants and animals (at least one of 
which is a woody perennial). 21 two or more outputs: 3) a growth period of more than one-
year. and 4) more complex management (ecologically and economically) than in a 
monocropping system, even in the simplest agroforestrv- system (Nair 1993). 
Agroforestrv- can cover the broad spectrum of a complex land management unit that 
consists of woody perennial and agricultural crops and/or animals, either in spatial mixture or 
in temporal sequences. In addition, due to the actual complexity of agroforestry practiced, 
agroforestry not only focuses on biological and physical aspects, but also on social aspects. 
Parker and Burch (1992) indicated that numerous agroforestry projects are unsuccessful 
because they are "socially underdesigned." Therefore, agroforestry can benefit greatly from 
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social ecological concepts, theories, and information that address a range of issues that 
integrate and complement those of the biological and physical sciences. This is parallel with 
Wyant s (1996) ideas that for the worldwide success of agroforestrv to occur an ecological 
integritv- approach should be utilized. Agroforestry should be implemented by balancing 
social, economic, and environmental factors. Figure 2.1 illustrates Wyant's concept on the 
role of agroforestry in ecosystem integrity'. In other words, a successful agroforestr\- system 
once implemented- is socially, economically, and environmentally acceptable. 
0 goal of^ 
agroforestry 
j /il 'natural' 












Figure 2.1. The role of agroforestry in the recovery of ecosystem integrity 
Source: Wyant (1996, p. 7). 
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Agroforestn' is now being implemented worldwide due to the global occurrence of 
complex population, resource, and environmental situations. In developing countnes. the 
appropriate solution to these situations for rural farmers is small-scale, low-input agnculture. 
Kidd and Pimentel (1992) stated that agroforestry- has received particular attention because it 
is widely practiced and demonstrably productive in these situations. 
There are several terminologies used in agroforestry. such as agroforestry systems, 
agroforestry practices, and agroforestry technologies. Sometimes the terminolog\' has been 
used in somewhat contradictorv- ways (Torquebiau 1994a). An agroforestrv- system can be 
defined as "a set of interdependent agroforestry components (trees with crops and or animals i 
representing a currem type of land-use in a given region" (Torquebiau 1994a, p. 16 ). 
Because the word "practice" indicates a practical meaning, an agroforestr\ practice is defined 
as "a specific land management operation of an agroforestry nature" (Nair. 1985. p. 31). 
Examples of agroforestry practices are alley cropping, boundary planting, and tree fallows. 
In addition. Nair (1993) stated that "an agroforestry system is a specific local example of a 
practice " .Apparently there is no substantive distinction between agroforestr\- systems and 
agroforestry practices. Therefore, agroforestry system and agroforestry practice can be. and. 
in this study, will be used synonymously. However, agroforestry technologies, which refers 
to "innovation or improvement, usually through scientific intervention, to either modify an 
existing system or practice, or develop a new one" (Nair 1993. p. 32) easily can be 
distinguished from existing systems/practices. 
The increased interest in tree planting activities during the past two decades has 
created other terminologies with "forestry" endings (Nair 1993), such as communitv forestry, 
farm forestry, and social forestry. Although there are no precise definitions of these 
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terminologies, these are distinctions among them. Social forestry relates to the practice of 
planting trees to achieve social objectives. Community forestry, a form of social forestn*. 
relates to tree planting activities implemented by a community on communal lands. Farm 
forestry, mainly found m Asia, refers to tree planting on farms. Though the three 
terminologies relate to planting trees, there is no explanation of the interactions expected 
between woody perennials and agricultural crops and/or animals that are found in 
agroforestry . Nevertheless, these terminologies and agroforestry often are used 
synonymously (Nair 1993). 
There are three major components of an agroforestry system; trees, agronomic and 
horticultural crops, and animals (or pastures). Based on these components, there are three 
major types of agroforestry systems: agrosilvicultural. silvopastoral. and agrosilvopastural 
systems. Agrosilvicultural systems consist of a combination of trees and seasonal crops such 
as 'faun^u.' alley cropping, and homegardens. Silvopastoral systems are a combination of 
trees and animals, pastures. Trees on rangeland or pasture, protein banks, and plantation crops 
with pasture and animals are examples. Agrosilvopastoral systems arc a combination of 
trees, seasonal crops, and animals/pastures. Homegardens mvolving animals. aquaforestr\. 
and multi-purpose woodlots are examples of this type (Nair 1993 and Torquebiau 1994b). 
Raintree (1987) stated that a good agroforestry design should meet the following 
cnteria; productivity, sustainabilitv, and adoptability. Nair (1993) identified those criteria as 
three attributes, which are possessed theoretically by all agroforestry systems. In addition, 
Nair (1993) stated that even though the criteria are important for evaluations to improve 
agroforestry systems, precise criteria for such evaluations have not been fully developed. 
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Social Forestry in Java 
Indonesia was colonized under the Dutch for more than three centuries from about the 
seventeenth century to 1942. During colonization, the Dutch installed teak (Teaonu grand is 
L.) plantations in Java in 1796 (Hutabarat 1990). In 1830, the colonial government 
implemented a 'cultuurstelseF program. This program was to increase the land area reserved 
for commodity crops such as rubber, coffee, and oil palm through the use of force. 
Farmers had to "surrender" their agricultural lands to be turned into cash-crop 
plantations. One of the consequences of the program was that farmers entered forests to 
plant their foodcrops to sustain their families. Also, the farmers then were used by the 
colonial forest service as laborers on the teak plantations. In this situation, the colonial 
government introduced some teak plantation methods such as 'komplangan.' 'voorhow' and 
'tumpungsari' (Hutabarat 1990). 
In the 'kompiangan' method, farmers were allowed to plant their own agricultural 
crops on forest lands while at the same time being required to plant teak on a different site. 
In the 'voorhow' method, the farmers were allowed to plant their own agricultural crops one-
year prior to planting teak on the same site. After planting, then fanners left the land and 
possibly worked in other lands. The 'komplangan' method was criticized because; I) the 
distance between those two sites depended on the availability of land: 2) farmers usually 
obtained land with more fertile soil for their agricultural crops than they did for the teak; and 
3) when farmers had to work in two sites, their attention would be focused primarily on their 
own agricultural crops. 
The last method is 'tumpangsari.' the most popular method for establishment of tree-
based plantations in Java. Hutabarat (1990) stated that 'lumpangsan is actually the 
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Indonesian name for the term 'laungya.' Taun^-a was introduced in to Burma in the 
nineteenth century. The system was introduced into Indonesia in 1895 and this system was 
developed into a social forestry program by Penim Perhuiam in 1986 (Perum Perhuiani 
1994). 
In 1942 the Dutch left Indonesia because of Japanese occupation for three and a half 
years. Indonesia became an independent countrv- in 1945. Peluso (1992) described forest 
management in Java during the 1945-1949 period {Indonesian revolution) and 1949-1966 
period (Soekamo regime) as 'a quarter-century of widespread forest destruction." 
Furthermore, she classified the period of 1966 to present as the contemporary- penod. Since 
1972. forests have been administered by Perum Perhiaani (a state-owned forest enterprise). 
Because of the social and economic conditions in Java. Perum Perhuiuni implements 
an agroforestry system for almost all forest establishment activities (Budiatmoko 1996). The 
agroforestry program, dating from 1974 and popularly known as "tumpangsari." allows 
fanners to plant foodcrops with the obligation of maintaining Perum Perhuiani's tree 
seedlings for the first two to three years. After this short lime of growing foodcrops and 
caring for the state-owned timber trees, the farmers then leave the land and Perum Perhuiani 
cares for and harvests the trees. 
In addition, since 1982. Perum Perhuiani has implemented a rural community-
development program. The objective of the program is to improve the bio-physical 
conditions of villages, for instance, by constructing dams for drinking water reservoirs and 
by improving the ability of fanners through extension programs {Perum Perhuiani 1992). 
Based on an evaluation of the program, it has been noted that more local participation in 
forest establishment was needed to ensure success (Budiatmoko 1996). In 1986. Perum 
19 
Perhutani initiated pilot social forestry programs m Java. Afteru'ards. the pilot projects 
became social forestry programs designed to create more active local participation and 
change the status of farmers from workers to parmers. 
Increasing population pressure and consequent needs for food in rural areas have led 
to an intensification of agricultural practices, including tumpangsan. 'Intensified 
Tumpangsari' includes the following technologies: use of high yielding agricultural crops; 
improved soil conservation and tillage methods: use of fertilizer: use of insecticides if 
necessary: and correct timing for planting and fertilizing with respect to rainfall. 
Since 1972. the "Intensified Tumpangsari' program has given satisfactory results and 
is being applied over larger areas. With the use of selected superior crop varieties, 
fertilization in the range of 90 to 100 kg per ha of urea and 60 to 150 kg per ha of tnple super 
phosphate (TSP), with insecticides if necessarv-. the yields of dry-land rice range from about 
700 kg to 3.000 kg per ha. 
Another type of tumpangsari. "Integrated Tumpangsari,' is an integrated 
technological package in a social forestry program on forest land, which was implemented by 
Perum Ferhuiani and the Ford Foundation. It is also called "Whole Rotation Tumpangsari,' 
because the tumpangsari practice continues during the whole rotation of the forest crop. In 
this practice, annual crops along with perennial horticultural crops (fruit trees) are situated 
among the tree crops (Kartasubrata 1989). The SFP implements the "Whole Rotation 
Tumpangsari.' 
At the present time, Parum Perhuiam (1992) implements agroforestry and social 
forestry programs in the establishment of forest plantations in Java. In the agroforestry 
program, farmers are allowed to plant foodcrops with the obligation of maintaining tree 
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seedlings for the first two to three years. However, in the social forestrv- program, farmers 
are allowed to plant not only foodcrops, but also tree crops and shrubs until the main trees are 
harvested (tvpically 30 years). 
The objectives of the social forestry programs are to: increase forest land utilization: 
generate a sense of forest conservation responsibility among the people: conserve forest 
resources: increase income, and improve the welfare of the people living in and around the 
forest areas. Kartasubrata (1989) listed the important characteristics of the social forestr\ 
program as: 1) improving participation of villagers thereby realizing the equal partnership 
concept in forest development: 2) a bottom-up communication approach with active 
panicipation of forest farmers in the planning stage: and 3) an optimum use of forest land for 
Penim Perhufani as well as for the participating farmers, including rehabilitation of degraded 
forest lands. 
The Organization and Functioning of the Social Forestry Program 
Siregar et al. (1989) stated that social forestrv- programs in Indonesia face some 
problems, such as a lack of technical knowledge, insufficiency of private lands, low forest 
land productivity , misconceptions about the forest, forest distribution, and lack of capital. 
The social forestry program in Java had been projected for 300.000 ha which is more than 
10% of the total forest area in Java (Susetyaningsih 1992). Through 1995, there were 47.549 
ha managed using the SFP. The number of rural people engaged in the program were 
137.090 households, which were covered by 6,955 forestry farmers group {Ferum Perhutani 
1995b). 
The social forestry program (SFP) in Java has been implemented based on forestry 
farmer group (FFG). Farmers, who live surrounding the forest, can join the SFP as long as 
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they fulfill Pervm Perhuiani's requirements. The FFG has a leader (seleaed by member), a 
treasurer, a secretary, and three other officials, i.e.. forest safetv-. crop, and business (all 
appointed by the leader). The organizational structure of the FFG can be seen in Figure 2.2. 
Thus. FFG is defined as an association of people who live surrounding the forest and 
organize themselves for social and economic activities to increase prosperit\ of the members. 
An FFG participates in the development and the sustainable management of the forest 
through the principle of working together by and for members (/'erz/m Perhuiam 1991). 
Based on the definition of FFG above. Saragih and Sunito (1994) stated that FFG is a 
key activity and also an integral part of the SFP. In addition. FFG is expected to show the 
self-reliant character of the forest village community when working with Perum Perhutuni. 
However, Saragih and Sunito (1994) found that FFG is still far from what is expected. They 
noted several factors that affect the performance of FFG such as group composition. 
available capital, and lifespan. To eliminate this problem, the Ford Foundation (Fay 1994. p. 
113) has worked verv' closely with Perum Perhuiam and other program participants to assist 
the program to; 
(1) strengthen the participation of forest farmer organizations (or FFG) in the 
planning and implementation of the program and provide them with the 
training needed to do this: 
(2) increase program focus on meeting the needs of the poorest of the FFG 
members; 
(3) develop agroforestr\- models that provide greater and more long-term 
benefits to farmers; and 
(4) strengthen the policy making process to assure the needs of local Perum 
Perhuiam field staff and participating farmers are met. 
Based on the evaluation of SET^ by a university and an NGO, the implementation of 
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Figure 2.2. The organizational structure of forestry farmer group 
Source; Perum Perhutani (1992. p. 32) 
1. Increase in the average of growing percentage of the plantation (in terms of m ' ha year i 
by 86% relative to the normal growth rate (this was never reached before). 
2. Increase in foodcrop produaivit\- from the average of I to 1.5 ton per ha to 3 to 4 ton per 
ha for rice, from 1 to 2 ton per ha to 4 to 5 ton per ha for sweet com, and from 0.5 to 1 to 
1 to 15 ton per ha for cereal. 
3. Increase in the average income of FFG members by 15 to 20%. 
4. Increase in the awareness of people living nearby the forest regarding the importance of 
the forest. 
5. Increase in the positive relationship between Perum Perhutani and people living nearby 
the forest. 
6. Increase in international interests as indicated by the increased number of foreign visitors 
to the SFP land. 
7. Increase in research conducted by graduate students. 
Besides the success already achieved by SFP. several problems need to be taken into 
account {Perum Perhuiani 1994). These include: 
1. Farmers' income discontinuation because of a weakness in planning and method of 
agroforestry implementation. 
2. Less than optimal income for farmers because of the lack of skill and experience in 
agroforestrv' practices. 
3. Increase in the number of local people for whom livelihood is needed. 




Farmers are allowed to choose almost any foodcrop in both the agroforestn, programs 
(AFP) and social forestrv- programs (SFP) for the first three years. Ho\ve\ er. farmers are 
required to discuss with Penim Perhmani their decisions concerning shrub and tree species 
to plant in social forestr\- programs pnor to establishing their preferred shrubs and tree plants 
When farmers decide what kinds of foodcrops. shrubs, and trees to plant on their sites, they 
must consider not only physical and ecological factors, but also economic factors as well. 
There are some basic elements that are considered by the farmers when beginning to 
implement an agroforestr\- system. These include: 1) the actual costs and benefits. 2) how 
the agroforestr\- system meets important household needs and financially profitable 
compared to available alternatives for meeting needs, and 3) kinds of incentives, for instance, 
to reduce costs and increase benefits to encourage farmers to increase their use of the 
agroforestry system (Scherr 1995). 
Hoekstra (1987) stated that the agroforestry land-use system concept, from an 
economic vantage, must be considered as a biological and economic interaction between 
system components. The interaction between components could be competitive and or 
complementary as well as supplementar\' due to special conditions from mi.xing system 
components in time or space. 
Economic analysis of agroforestn' systems is more complicated than other analyses in 
agricultural economics (Sanchez 1995). Sanchez (1995) staled that the complexit\- of 
economic analysis in agroforestry occurred because of some aspects of the following factors; 
temporal and spatial variability; scale factors; multiplicity of products and services; 
economic and social processes involved; the methods of characterization and diagnosis; and 
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the diversity- of the institution. In relation to this. Scherr (1995) stated that economic analysis 
of agroforestry faces methodological challenges including the evolution of agroforestry 
economics, difficulties in collecting input and output data, and difficulties in valuation and 
analysis. 
Although agroforestry economics is distinct fi^om other disciplines of agricultural and 
natural resource economics, the difference is due only to practical problems of implementing 
a theoretical framework common to all (Scherr 1992b). The complexity of agroforestry does 
not require new theories, but rather innovative approaches to implementing standard 
economic theory (Scherr 1992b). To improve economic analysis of agroforestry systems. 
Scherr (1992b) discussed four main areas to be considered; understanding the context for 
agroforestry development, collecting field data on agroforestry economics, selecting 
appropriate methods and assessment criteria, and assessing farmers" decision making. 
Parallel to the above statement, the type of economic analysis found in agroforestn, is 
similar to that of economic analysis in other disciplines. Swinkels and Scherr (1991) 
compiled published documents containing economic analyses of agroforestry technologies 
that were collected from ICRAF (International Center for Research in Agroforestry), 
libraries, individuals, and professional organizations in forestry. There were 230 documents 
selected and most of them were in English (only three were in French and six were in 
Spanish). The types of economic analysis employed in the articles were farm budgeting 
(20% out of 230), cost-benefit analysis (54%), optimization model (13%), agroforestry sector 
analysis (18%), regression analysis (]%), economic concepts/methodology (30%). and 
computer programs (4%). These data show that cost-benefit analysis was most common, 
followed by economic concepts/methodology. 
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In addition. Hoekstra (1990) stated the most common economic analyses employed to 
study agroforestry systems at the private and public levels include labor input analysis (to 
determine the flow of labor inputs required for the introduction and maintenance of an 
agroforestry system), material input analyses (to quantify the flow of matenal input required 
for the introduction and maintenance of agroforestry system). cash flow analysis (to 
determine the flow of cash expenditures and receipts resulting from the introduction and 
maintenance of an agroforestry system), discounted cost'benefit analysis (to determine the 
profitability of the agroforestry system), and sensitivity analyses (to determine the effects of 
altered circumstances assumptions such as scarcity of resources and financial situation on the 
profitability of the system). 
This study will focus on resource allocation and will use a discounted cash flow 
analysis of cost and revenues to analyze agroforestry systems being practiced by farmers in 
the SFP. The results of this analysis will present farmers and Fenim Ferhutant with the most 
profitable foodcrops. shrubs and trees to grow in their agroforestry system. 
Because agroforestry systems are highly vanable and have uncertain returns (Scherr 
1995). a sensitivity' analysis of financial discount rate and costs will be conducted. Scherr 
(1995, pp. 35-36) offered the purposes of sensitivity analysis as: 
(1) to illustrate differences in the attractiveness of a particular agroforestrv 
technology for farmers facing different prices, for example, for labor: 
(2) to indicate the relative stability of an intervention and the risks associated 
with adoption: 
(3) to define priorities for data collection, by noting sensitivity of returns to 
certain inputs, outputs, or prices: 
(4) to show how input or output subsidies might influence the profitability of 
practices and 
(5) to show how the implicit or financial discount rate chosen effects 
profitability. 
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Agroforestry Extension Program 
Before agroforestry systems are introduced to farmers, a diagnosis and design (D & 
D) must be undertaken (Raintree 1987). There are three main users of a D & D: researchers-
extension agents, and community development field workers. The reason tor involving 
extension agents in the research process is that extension agents can translate the result from 
the research into a technology, so that it can be extended readily to farmers. In addition, the 
role of extension is verv' importanL because, no matter what the agroforestry design is. it 
must be adopted by its intended users (Raintree 1987 and Nair 1993). 
Van den Ban and Hawkins {1996. p. 9) defined extension as a kind of activity that 
"involves the conscious use of communication of information to help people form sound 
opinions and make good decisions." From this definition, extension is a communication 
process that helps people understand messages and assists them in making good decisions. 
The information flow in agncultural extension can be seen in Figure 2.3. The figure shows 
that govemment policy and two research institutions (agricultural research and social and 
psychological research) influence extension organization The form of influence in this 
matter is the message. Then the message will be passed through to the farmers by the 
extension agent to implement the message of their farms. 
Fuata'i (1995) stated that ideally, agricultural extension today must deal with helping 
farmers rather than operating as a hand of govemment. He identified the following roles of 
an agricultural extension; I) to analyze current and projected situations: 2) to be aware of 
problems that arise in such analysis: 3) to increase knowledge and develop insight into 
problems, and to structure farmers" existing knowledge: 4) to clarify choices by furnishing 














(the arrows indicate a line of influence) 
Figure 2.3. The influence of agricultural research and policy and social 
and psychological research on an extension program and staff and 
farmers 
Source: Van den Ban and Hawkins (1996, p. 22) 
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responsible choice viewed as optimal for the situation; 6) to increase motivation to act on 
choices; and 7) to evaluate and improve farmers' own opinion-forming and decision making 
skills. 
Vergara and MacDicken (1990) stated that there are similarities and differences 
between agroforestrv extension and agricultural extension as seen m Figure 2.4, The figure 
shows the key similarities between agroforestrv extension and agricultural extensions are; 
disseminating land-based production technology,', catering to farmer clients, and trvmg to 
transfer technologies that are derived from farmer's experience and from research results. 
However, key important differences between agroforestry extension and agricultural 
extension are the characteristics of the clients (agricultural extension's typical client is more 
accessible, with relatively better quality sites, concentrated in lowland communities). In 
addition, agricultural extension's clients are more homogenous in terms of the agro-
ecosystem in which they operate than agroforestrv' extension's clients. From this discussion, 
it is evident that the implementation of agroforestry extension is more difficult than that of 
agricultural extension. This will imply that the diffusion and deliver\' of agroforesny 
technologv' is much more difficult than that of agricultural technology; thus adoption of 
agroforestry technology might occur at a relatively slower rate (Vergara and MacDicken 
1990). 
Given the multidisciplinarv- nature of agroforestry and considering the role of 
extension in agroforestry, Lassoie (1990) stated that the development of agroforestry 
teaching, research, and extension programs would only be successful if an integrative and 
comprehensive approach were adopted and maintained. Gamon et al. (1992) stated that 
delivery methods are important because the best methods can increase adoption. 
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A variety of agroforestrv' extension approaches have been implemented. Scherr 
(1992a) proposed five basic models of an agroforestry extension approach. These include 
media-based extension, commodity-based extension, the training and visit model, farming 
system research and extension, and community-based extension. The choice of the t\'pe of 
extension is based on the nature of existing constraints to agroforestry development. 
The main existing constraints to agroforestry extension development relate to a lack 
of awareness, lack of information or access to inputs, or inadequate organization. Other 
constraints that need to be considered are lack of infrastructure, poor seed quality and 
availabilitv'. unfavorable input or output price policies, regulatory barriers, tenurial 
disincentives, or market barriers (Scherr 1992a). 
The training and visit (T & V) method has been implemented in the Indonesian 
extension service and was deemed promising for the increase of yields and production 
(Antholt 1992): it has been acknowledged in increasing rice production. The main focus of 
the T & V method in agroforestry extension is on delivery of specific agroforestry- extension 
messages defined by a public agency, often as part of a broader effort to improve land 
husbandry (Scherr 1992a). 
Seevers et al. (1997) stated that the choice of teaching methods and activities would 
have a direct impact on the entire educational process. They classified extension methods 
into three categories; methods classified by nature of contact, methods classified by form of 
communication, and methods classified by function. The first method (classified by nature 
of contact) is very popular. This includes individual contact, group contact, and mass 
contact. The second method (classified by form of communication) consists of written word, 
spoken word, and visual methods. Finally, methods classified by function consist of 
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extension delivery models: information deliven. educational program deliver}. and problem 
solving. 
Seevers et al. (1997) listed comprehensive extension methods classified by nature of 
contact (individual, group, and mass contacts). Individual contact teaching methods consist 
of farm or home visit, office visit, telephone calls, personal correspondence, and results 
demonstrations. Group contact teaching methods include meetings, method demonstrations, 
leader training, tours and field days, organized clubs, camps, community forums, short 
courses, workshops, and teleconferencing. Mass contact teaching methods consist of news 
stories, radio, television appearances, newsletters, publications, interactive conferences, 
computer-aided instructional learning, satellite programs, exhibits, telephone messages 
(answering systems), and the Internet. 
Among the lists of extension teaching methods mentioned above, Waldron and Moore 
(1994) identified some as new extension technologies, i.e.. the use of computers, facsimile 
machines, and vanous forms of video. These new extension technologies have had a major 
influenced on teaching, leammg and extension. Van den Ban and Hawkins (1996) proposed 
media combinations and use of audio-visual aids as extension methods. The advantage is 
that the audience will remember more from a talk illustrated with appropnate audio-visual 
aids than from a speaker who uses no aids. 
Delivery methods in the social forestry extension program in Java are characterized as 
mass, group, and individual {Perum Perhutani 1995a). The mass delivery method consists of 
the use of mass media, achievement contests, skill contests, general lecture, movies, and 
exhibitions. The group delivery method consists of meetings, on-farm trials, training, tours. 
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and group discussion. The individual delivery- method consists of visitation, internship, face-
to-face conversation, and interview. 
Sim and Hilmi (1987) stated people leam in different ways, for instance, some by 
listening, some by observing, and some through discussion. In addition, a person will leam 
more effectively by using a combination of two or three delivery methods. Therefore, studies 
suggested that the more varied the delivery methods, the more people change their attitudes 
and practices (Sim and Hilmi 1987). 
Vergara and MacDtcken (1990) recommended an organizational structure of an 
agroforestrv" extension system that would achieve a smooth and effective flow of extension 
material and information. In addition, a strong delivery infrastructure is highly 
recommended to ensure that technology diffusion achieves long-term effects for the clients. 
The structure of the agroforestry extension should contain the elements of an extension 
system: 1) problem-oriented research. 2) technology packaging, 3) technology diffusion, and 
41 monitoring and evaluation. It was suggested to have all four activities under an umbrella 
organization (for mstance. bureau or mmistr\) for easier coordination, collaboration-
management and control of the agroforestry extension. Figure 2.5 shows a proposed 
agroforestry extension organization, which incorporates four activities. 
This research will focus on the agroforestry extension services particularly in the 
areas of organization, delivery methods, programs, and personnel as perceived by farmers. 
Evaluation of Program 
Many definitions of evaluation can be found in the literature (Steele, 1970). A simple 
definition of evaluation proposed by Seevers et al. (1997, p. 165) is "the systematic process 
of determining the worth of a person, product, or program". Creswell (1990) and Githendu 
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Figure 2.5. Flowchart of pro forma agroforestry (AF) extension organization 
Source: Vergara and MacDicken (1990, p. 369). 
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(1996) used a general level definition of evaluation. It is the process of deciding the value of 
something. 
In addition. Seevers et al. (1997) stated that evaluation can be conducted in different 
ways that all include two elements: gathering the evidence, and comparing the evidence with 
decision criteria. Gathering the evidence includes collecting information about the program-
product, or person. Comparing the evidence with criteria is a process of judging the evidence 
against a set of criteria. 
Patton (1983 ) asserted that the concept of evaluation can be seen as a specialized 
application of more general extension principles and methods because both evaluation and 
extension are involved in the following activities: making research knowledge 
understandable, packaging information for decision making purposes, educating information 
users, and encouraging people to act on the basis of knowledge. Therefore, if these 
assumptions are true, evaluation should not be seen as threatening to or unknown by-
extension workers (Creswell 1990). 
Program evaluation is not a new phenomenon having, existed since the eighteenth 
century (Madaus et al. 1983 i. However, as a discipline it is relatively new. beginning about 
1970 (Worthen and Sanders 1988). 
Steele (1975) noted that program evaluation is distinct from project evaluation and 
program research, rather a process than a procedure, more than examining the attainment of 
objectives, more than evaluating the results of a program. It is a management tool and is 
people centered. Program evaluation is different from project evaluation because project 
evaluation is concerned primarily with a specific project or program activity, while program 
evaluation is concerned with additive effects of a series of instructional components. 
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Program evaluation is different from program research because program research is 
concerned with new and generahzable knowledge, whereas program evaluation is concerned 
with only questions about programs. Program evaluation is a process rather than a 
procedure, because program evaluation can be seen as a process of forming judgments about 
programs using standards of companson and as a process of using information in companng 
alternatives in reaching program decisions. Program evaluation is more than examining 
objectives because program evaluation determines the value of the program. Program 
evaluation is more than result evaluation because program evaluation can include the 
evaluative activities that focus on either process or product, or both process and product. 
Program evaluation can be a management tool because program evaluation can be a powerful 
working tool in programming. Finally, program evaluation is people-centered because when 
evaluation is to be used, people have to use it and evaluation is an input into a decision 
making process that emphasizes the need for interface and interaction. 
Program evaluation can be conducted in two ways. i.e.. formative and summative 
approaches. The formative approach is "conducted during the operation of the program to 
provide directors evaluative information useful in improving the program" while the 
summative approach is "conducted at the end of a program to provide potential consumers 
with the judgments about the program's worth or merit" (Worthen and Sanders 1988. p. 34 ). 
Program evaluation can be useful for extension because program evaluation has dual 
roles; program management and improvement, and accountability and impact documentation 
(Decker and Yerka 1990). In addition. Decker and Yerka (1990) stated that "evaluation 
should be 75% useful to the programmer and 25% useful for administrative reporting needs" 
(Decker and Yerka 1990, p. 1). Bush, et al. (1995) pointed out that to be effective at program 
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evaluation, administrators and ottier professionals must include evaluation procedures at the 
beginning of program development Therefore, the questions that will be proposed in the 
program evaluation must be included in the program development. It can be summanzed 
that program evaluation plays an important role for planning decisions, implementation 
decisions, and decisions about continuing, or terminating a program. 
The strategy of incorporating program evaluation and program development was 
proposed by Laanen and Nies (1995 ). They noted three basic steps in program planning and 
evaluation; develop an obvious objective, determine the methods to accomplish the objective, 
and identify evaluation techniques. 
From Forest et al. (1994) have come comprehensively documented steps involved in 
program evaluation; 
1. Know the context 
2. Determine the use and purpose of the evaluation 
3. Identify- the resources available 
4. Identify evaluation focus 
5. Design evaluation 
6. Evaluation models 
7 Collect the data 
8. Data sources 
9. Data collection methods 
10. Putting the questionnaire together 
11. Summarize the data 
12. Identify criteria 
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13. Use the evaluation results 
14. Make program decisions 
The first step of program evaluation is to know the context of the evaluation. This is 
ver\' useful because social and economics situations may influence the context of evaluation. 
After the context of evaluation has been established, the second step of program 
evaluation is to determine the use and purpose of evaluation. Program evaluation must focus 
on the evaluation of key personalities or stakeholders. Then, the purpose of program 
evaluation must be determined {from improving the performance, introducing new 
technologv', to continuing or discontinuing the program). 
The third step of program evaluation is to identify the resources available. This is 
very important because the context, use. and purpose of the evaluation will depend upon the 
availability of resources. The resources are defined as budget time, human and technical 
resources. 
The fourth step of program evaluation is to identify evaluation focus, a step that is 
mainly to enhance the second step. Bennett {1975) formulated seven categories of cnteria for 
program evaluation and these categories were developed as a hierarchy of evidence for 
program evaluation (Figure 2.6). The lower hierarchy is inputs, followed by activities. 
people involvement, reactions. KASA (knowledge, attitude, skills and aspirations), practice 
change, and end results. The criteria and measurements of program evaluation become 
stronger at higher levels of hierarchy. However, the resources and difficulty of obtaining the 
evidence increase as the criteria ascend. As extension programs usually include several 
objectives, the program evaluation may focus on several criteria based on consideration of 
previous steps of program evaluation. 
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The fifth step of program evaluation is to construct a design for program evaluation. 
Then, the decision should be made whether the evaluation is to be conducted by internal 
evaluation (employees) or external evaluation (outsiders). Smaller, less formal, internal 
evaluations will be conducted by employees: larger, more formal, external evaluation w ill be 
conducted by outsiders. 
The sixth step is to select appropriate program evaluation models. Worthen and 
Sanders (1988) identified six types of approaches to evaluation; 1) objective-oriented. 2) 
management-oriented- 3) consumer-oriented, 4) expertise-oriented, 5) adversary-oriented, 
and 6) naturalistic and participant-oriented. These approaches were compared using critena 
such as purpose of evaluation, benefits, and limitations. The purpose of management-
oriented approach is providing useful information to aid in making decisions. Based on these 
criteria, the management-oriented approach is the best alternative for this study because 
results from this study will be useful for decision making 
One of the most popular management approaches is the Context. Input Process, and 
Product approaches Mode! (CIPP) which was introduced by Stufflebeam (1983). The CIPP 
model has four types of evaluation; context evaluation, input evaluation, process evaluation, 
and product evaluation. Since these four types of evaluation are connected to each other, a 
thorough program evaluation will include them. However, it is possible to focus on only one 
aspect of the CIPP model. 
Relating Bennett's hierarchical evidence of program evaluation to the CIPP model, 
Bennett s levels one through three of hierarchical evidence of evaluation fit with the types of 
evaluation of context, inputs, and process of the CIPP approach. In addition, levels four 
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Figure 2.6. A hierarchy of evidence for program evaluation of 
an extension program 
Source; Bennett (1975, p. 9) 
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through seven of Bennett's hierarchical evidence of evaluation correlate to product 
evaluation of the CDPP approach (Dehegedus. 1994 ). 
The seventh step of program evaluation is to collect the data. This step includes the 
collection of evidence relating to the measurement'description component of evaluation. 
This is the most visible part of evaluation and probably the most difficult and time-
consuming task in designing and conducting any program evaluation (Norland. 1990). 
The eighth step of program evaluation is to identify data sources. The most important 
source of information for program evaluation is stakeholders. Multiple sources of data are 
much better than just one source of data. 
The ninth step of program evaluation is to determine data collection methods. The 
data can be collected by observation, documents, and interview and questionnaires. 
The tenth step of program evaluation is putting the questionnaire together. The 
questionnaire could be a filled out by respondent themselves or by interviewers. Forest et al. 
(1994) suggested several points to keep in mind regarding the questionnaire, i.e.. appearance, 
code number, instructions, number, question order, pretest and pilot, and question and 
spacing. 
The eleventh step of program evaluation is to summarize the data. Data might be 
summarized in both narrative and numerical forms, and also might be presented in different 
ways to meet stakeholders" needs. The data must be presented and interpreted according to 
the values and criteria. 
The twelfth step is to design a program evaluation report This report is based on the 
use of evaluation results, or the identify of stakeholders which was determined at the second 
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step of program evaluation. The report format can var\- depending upon the tv-pe of audience 
and type of presentation (oral or written). 
The final step of program evaluation is to make program decisions. This step is 
dedicated to the stakeholders or evaluation users. Sometimes, program evaluation does not 
require proposing program decisions to stakeholders. 
Based on those steps of conducting program evaluation above, several highlights that 
relate to this study will be discussed. The agroforestrv- extension service, program, at the 
present time, is being implemented as part of the social forestry program. Thus, this study 
will employ the formative approach for evaluation of the social forestr\- extension program. 
In relation with the CIPP approach, this study will further focus on context, input, and 
process evaluation. The objectives of context evaluation in this study are to: 1) define the 
institutional context and identify- the target population, 2) assess their needs, and 3) determine 
opportunities for addressing the needs, diagnose problems underlying the needs, and judge 
whether proposed objectives are sufficiently responsive to the assessed needs. The objective 
of input evaluation is to identify and assess system capabilities, alternative program 
strategies, and procedural designs for implementing the strategies, budgets, and schedules. 
The objectives of process evaluation are to: 1) identify or predict, in process, defects 
in the procedural design or its implementation, 2) provide information for the pre­
programmed decisions, and 3) record and judge procedural events and activities (Stufflebeam 
1983). These three evaluation processes are the same as level one through three of Bennett's 
hierarchical evidence of evaluation. 
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Adoption of New Practices 
Adoptability is a key component of good agroforestrv design, because no matter how 
excellent or suitable a technology, to have a significant impaa it must be adopted by a large 
percentage of the intended users (Raintree 1983) In addition, relative to agroforestry 
practices, there are three main types of factors affecting the outcome of the adoption-decision 
process; I) the characteristic of the potential adopters (including their situational constraints 
and potentials); 2) the manner in which the innovation is communicated to them (i.e.. the 
extension process): and 3) the nature of the innovation itself (i.e.. the attributes of the 
technology). 
Rogers and Shoemaker (1971) stated that there are five major types of adopters: I) 
innovators. 2) early adopters. 3) early majoritv-. late majoritv'. and 5) laggards. In addition. 
Rogers and Shoemaker (1971) proposed that there are five major technology attributes 
associated with higher adoption rates; I) relative perceived advantage. 2 ) compatibility with 
the local culture. 3) low technical complexity, 4) friability, and 5) observability. Also, they 
noted that there are five elements of the adoption process; the innovation, the change agent, 
the information source, opinion leaders, and social status. 
Rogers (1995. p. 206) defined the rate of adoption as "the relative speed with which 
an innovation is adopted by members of a social system." He clarified that the rate of 
adoption (as a dependent variable) is determined by factors (as independent vanables); 
perceived attributes of innovation (relative advantage, compatibility, complexity, trialability, 
and observability), type of innovation-decision (optional, collective, and authority), 
communication channel (for instance, mass media or interpersonal), nature of the social 
system (for instance, its norms and degree of network interconnectedness), and extent of 
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change agents' promotion effort. Figure 2.7 indicates variables determming the rate of 
adoption of innovations based on Rogers (1995). Rogers (1995) identified that little 
diffusion research has been carried out to determine the relative contribution of each of the 
five assumed independent variables mentioned in Figure 2.7. 
Mosher (1978) stated there are five successive steps in the process of adoption of 
innovations in connection with agricultural extension; awareness, interest, evaluation, first 
trial, and either repeated use or rejection. The first step towards adoption of an innovation is 
to become aware that it exists. This may be a result of a demonstration. The next step 
towards adoption of an innovation is to become personally interested. Once a farmer has 
become interested in an innovation, he/she can begin the process of evaluating it. This is the 
third step towards adoption of an innovation. The fourth step towards adoption of an 
innovation is actual trial on his/her farm. The final step towards adoption of an mnovation is 
when he/she begins to use an innovation the second, third, and fourth time, then he/she can 
be said to have "adopted" it. Otherwise, he/she can be said to have "rejected" it. 
In addition. Mosher {1978) identified the role of extension in the process of adoption of 
innovations. In general, different extension teaching methods are best suited to each step in 
adoption. For instance: the first step, awareness, can be achieved through radio, news 
articles, newsletters, and result demonstrations: the second step, interest, can occasionally, 
but not usually, be aroused by mass media (result demonstrations and individual farm visits 
are probably best for this step); the third step, evaluation, can be improved and speeded up by 
method demonstrations and group discussions: the fourth step, first trial, needs method 
demonstrations at each stage in the process; and the final step, repeated use, is the most 
crucial for extension agents. The final step is mostly up to each farmer, whether he/she 
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Figure 2.7. Variables determining the rate of adoption of innovations 
Source; Rogers (1995. p. 207) 
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actually adopts an innovation. However, when there is any risk involved, either trom the 
weather or market prices, it is usually well for extension agents to continue to show some 
interest until the new practice has been followed at least two or three times. 
Nowak (1982) clarified four strategies to increase adoption of soil and water 
conservation practices. Each strategy' has different costs and benefits for society and farmers. 
The strategies are: conservation education, increasing the social utility of conservation, 
assisting in conservation investments, and local adaptation of conservation technologies. He 
discussed briefly each strategy that can help extension promote adoption of an innovation in 
general. 
Harrold (1992) stated that the rate of adoption relates not only to attributes of 
innovation, but also to the characteristics of the adopter. There are many personal 
characteristics that have been identified by researchers in the area of adoption and 
innovations. However. Harrold (1992) identified age of the farmer and size of or scale of the 
farm operation as the most commonly used characteristics of the adopter. 
Rosenberg (1982. in King and Rollins 1995) stated that the educational process is a 
cntical component in adoption of innovations because the educational process can be used to 
equip individuals with the necessarv- knowledge and skills for using a particular innovation. 
In addition, information sources also have a significant impact on adoption of agricultural 
innovations and should be considered in developing educational programs (Sulaiman et al. 
1993. in King and Rollins 1995). Other factors that contribute to the adoption of an 
innovation are economic costs and benefits. King and Rollins (1995) concluded that both 
technical and economic factors are major determinants for describing the adoption of most 
innovations. In addition, they also concluded that information sources and communication 
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networks also contribute to the adoption of most innovations because they create awareness 
and educate potential adopters about an innovation. 
King and Rollins (1995) predicted factors discriminating adopters and non adopters 
by a logistic regression model. The dependent variable is the status of farmers (two levels, 
adopters and non adopters) and the independent variables are economic, demographic, and 
knowledge and skills. The logistic regression model shows that only economic variables 
have significance in predicting the status of farmers toward adoption. The economic 
variables used in the model are inexpensive to use and save money. 
Rogers and Shoemaker (1971) grouped hundreds of empirical diffusion studies that 
either supported or did not support more than four dozen generalizations about technology-
adoption into three variables: socioeconomic status, personality variables, and 
communication behavior. Rollins (1993) developed an adopter characteristic questionnaire 
comprised of 15 attitudinal statements derived from generalizations defined by Rogers and 
Shoemaker (1971) and positively correlated with innovativeness. This questionnaire was 
used in a study of Pennsylvania farm operators" perceptions of their innovativeness. The 
study showed that 69% of the explained variability in classifying farm operators into one of 
the categories of adopters was accounted for by three variables from the adopter 
characteristic questionnaire. The vanables were: 1) scientific research, 2) learning about new 
concepts, and 3) use of personnel fi'om agencies and companies other than e.xtension. In 
addition, the study identified that not all potential adopters of new technology used one 
information source exclusively. 
Dillman et al. (1989) investigated the long-term impact of field days and conferences 
in evaluating adoption of no-till seeding of small grains. The study showed that farmers 
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(peers) were the most important influence on the adoption of new approaches by other 
farmers. This study implies that extension may be most effective by working closely wath 
those early users on whom other farmers rely for information. 
Gamon et al. (1994) conducted a study to identify- the attributes of sustainable 
agricultural practices that influenced adoption and to determine preferred sources of 
information on sustainable agricultural practices. The study concluded that there was an 
overall trend toward increased level of information, but there were no significant differences 
between the farmers who attended an extension sustainable agriculture conference and those 
who did not. 
Alonge and Martin (1995) conducted a study to identity variables in farmers" 
characteristics and perceptions that were predictive of their levels of adoption of selected 
sustainable agricultural practices. A multiple regression analysis showed that variables 
characteristic of the classical diffusion model such as farmers" age. level of education, and 
farm size were poor predictors of the adoption of selected sustainable agricultural practices. 
However, farmers" perceptions regarding the compatibility of the practices w-ith their farming 
systems, which accounted for about 22% of the vanance of innovation adoption, emerged as 
the best predictor. In addition, the only vanable that was significant at the 0.05 level of 
significance was the level of farmers" access to sustainable agriculture Information. 
Tolchinskv' (1989) identified the charactenstics of the audience and adoption behavior 
on the study of adoption practices related to integrated pest management (IPM) in com 
production. Based on a literature review, he summarized that a farmer's adoption behavior 
has been correlated with personal factors and farm firm characteristics. Personal 
characteristics consisted of age. educational attainment, farming orientation, year's farmed. 
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percent area cultivated by com. and attitudes toward IPM. Farm firm charactenstics 
consisted only of the size of the farm. 
Caveness and Kurtz (1993) identified the predominant goal of farmers m adopting 
agroforestry as obtaining tree products (wood, fruit leaves) for marketmg. Other motives 
such as home consumption and environmental;ecological concerns were less often cited. 
This implies that trees (or foodcrops. or shrubs) introduced should be able to fulfill the 
adopters" product and economic expectations. 
Mercer (1992) stated that there are no rigorous empirical studies, which specifically 
examine the adoption of agroforestry innovations. However, Alavalapati et al. (1995), 
following Rogers and Shoemaker s firamework. identified agroforestry decision making as "a 
mental process which households follow passing from a knowledge of agroforestry to 
forming an attitude towards agroforestr\ . finally coming to a decision to adopt or reject an 
agroforestry practice" (Alavalapati et al. 1995, p. 2). The agroforestr\' innovation-decision 
model is displayed in Figure 2.8 
The model assumes that an agroforestry practice is ecologically and economically 
adoptable and compatible with local agncultural practice. In addition, it is also assumed that 
the agroforestry extension agency is responsible for facilitating the flow of knowledge and 
available resources among the village households at various stages of the adoption process. 
Figure 2.8 shows that the adoption of agroforestry is determined by three decision 
processes: I) awareness of agroforestry. 2) attitude towards agroforestry. and 3) adoption of 
agroforestry. The first step is the household's awareness of agroforestry firom efforts of 
change agencies, from the media or by accident. In the second step, the household tries to 
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figure 2.8. Agroforestry innovation-decision model 
Source: Alavalapati et al. (I9'^5, p. 3) 
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and orientation are important in developing the atntude' towards the innovation. In the final 
step, the household forms a favorable attitude towards the agroforestry practice: in this step, 
the household becomes interested more about the source and availabilitv- of the innovation 
and other operational aspects before the decision is taken on 'adoption.' Based on this 
conceptual model, the explanator\' variables influencing the adoption practices are grouped 
into socioeconomic, communication, and psychological categories. The socioeconomic 
variables consist of age. income, land position, and social status (a scale derived by adding 
the scores for the following items: type of house, caste of respondent, respondent" s 
education, occupation of respondent, social participation of respondent, material possessions 
of respondent, and farm power of respondent). The communication variables are presented 
by households" awareness of agroforestrv practices (a set of questions regarding the 
implementation of agroforestry practices such as tree nursery, seedling distribution program, 
and shelter belt plantations). The psychological variables include households" attitude 
towards agroforestry practices (attitude in this study was defined as the degree of the 
respondents" feeling toward agroforestr\'. i.e., positive or negative feelings). The model used 
to estimate the adoption of agroforestrv practices was a logit multiple regression model. The 
results showed that with respect to farm forestry. the adopters of innovation (compjared to 
nonadopters) were generally found to have higher socioeconomic status, be more aware of 
the innovations, and have more positive attitude toward innovations (Alavalapati et al. 1995). 
Current et al. (1995) discussed agroforestry adoption patterns and implication for 
extension. They clarified that requirements for and availability of capital appeared to 
influence adoption as much as, or more than, financial profitabilitv*. The implication for 
extension is that farmers would be better served by projects providing information on the 
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resource requirements and performance of a variety of agroforestr\ design and species, rather 
than standard designs. In addition, qualitative information from farmers, project staff, and 
key informants suggests that demonstration effect has been a determining factor m the 
expansion of agroforestry activities, and this will reduce extension costs and increase 
effectiveness. Current et al. (1995) also recommended direct and indirect incentives for 
agroforestry adoption such as provision of planting materials, financial and material 
incentives, and social and environmental benefits. 
Vergara and MacDicken (1990) identified that the rate of adoption of agroforestry 
technology is expected to be slower than that of agricultural technology. This phenomenon 
is due to constraints on farmers' adoption of agroforestry technology. The constraints are 
institutional, sociocultural, economic, and ecological factors. These constraints influence 
either separately or in unison the spread and diffusion of agroforestry- technology in 
developing countries. To increase the adoption of agroforestry technology, Vergara and 
MacDicken (1990) proposed several strategies for enhancing adoption of agroforestry 
technology development of transferable technology: involving the farmers by conducting the 
panicipatory approach: economic incentives to enhance technology adoption, appropriate 
policies to encourage agroforestry acceptance: and security of tenure and benefit shanng. 
Based on the discussion in this section, most research on adoption of innovation 
showed a variety of results in terms of the selection and contribution of variables to the 
model. In addition, adoption research related to agroforestry is limited Therefore, the model 
that will be developed in this study will consider that trees (or foodcrops, or shrubs), which 
will be introduced to the agroforestry model in this study, should be profitable. Variables 
determining the rate of adoption of innovation such as demographic, social and economic 
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characteristics, attitudes toward agroforestrv' extension program and personnel, and the 
influence of innovation attributes will also be considered in this study. 
Summary of the Review of Literature 
Evidence of agroforestrv as a land use system has been found from a thousand v ears 
ago and it can cover the broad spectrum of a complex land management unit. Pan of the 
complexity of agroforestry is the focus not only on biological and physical aspects, but also 
on social aspects. There are several terminologies of agroforestry such as agroforestr\ 
systems, agroforestry practices, and agroforestry technologies. Other terminologies that are 
often used svTionymously with agroforestry are community forestry, farm forestry. and social 
forestry. 
Agroforestry has been implemented in Java since the eighteenth century. At the 
present time. Perum Perhuiani implements agroforestry (in the form of the agroforestry 
program and the social forestry program ) in the establishment of forest plantations in Java. 
In the agroforestry program, farmers are allowed to plant foodcrops with the obligation of 
mamtaining tree seedlings for the first two to three years, while in the social forestrv* 
program, farmers are allowed to plant not only foodcrops. but also tree crops and shrubs for a 
period of twenty years or until the timber trees are harvested. This study will focus only on 
the social forestry- program. 
The social forestry program has shown a positive impact in the average of growing 
percentage of the plantation, foodcrops productivity, the average of members, the awareness 
of the importance of forest, and the relationship between Perum Perhutani and people who 
live surrounding the forest. 
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Forest farmers group (FFG) is a key activitv- and integral pan of the social forestrv 
program. FFG is expected to show the self reliant character of the forest village communit\ 
when working with Pentm Perhutani. However. FFG is still far from what is expected 
(Saragih and Sunito 1994 ). Several factors that affected the performance of FFG were group 
composition, group capital, and group lifespan. To eliminate this problem, the Ford 
Foundation has worked very closely with Perum Perhutani and other program participants. 
Because of the complex nature of agroforestr\' systems, economic analysis of 
agroforestry systems is more difficult than analysis in other agricultural economics. The tvpe 
of economic analysis common in agroforestry- is cost-benefit analysis, followed by economic 
concepts/methodology and farm budgeting. This study will employ cost-benefit analysis and 
sensitivity analysis with regards to financial discount rate and the size of the social forestry 
land. 
Also, because of the multidisciplinary nature of agroforestry. the development of 
agroforestry- teaching, research, and extension program would only be successful if an 
miegrative and comprehensive approach were adopted and maintained (Lassoie 19901 A 
vanety of agroforestry extension approaches have been implemented such as media-based 
extension, commodity-based extension, the training and visit model, farming system research 
and extension, and community-based extension. The main existing constraints to 
agroforestry- extension development are lack of awareness, lack of information or access to 
inputs, or inadequate organization. Other constraints that need to be considered are lack of 
infrastructure, poor seed quality and availability, unfavorable input or output price policies, 
regulatory barriers, tenurial disincentives, or market barriers (Scherr 1992a). In addition, in a 
comparison between agricultural extension and agroforestry extension, the implementation of 
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agroforestrv" extension is more difficult than that of agncultural extension. This vvill impK 
that the diffusion and delivery of agroforestrv technology is much more difficult than that of 
agriculttiral technology, thus adoption of agroforestrv- technolog\' might occur at a relativ el> 
slower rate (Vergara and MacDicken 1990). 
Delivery methods in the social forestry- program in Java are classified as mass, group, 
and individual. Identifying important types of delivery methods are important because this 
can increase adoption. This research will focus on tlie agricultural extension serv ices 
particularly in the areas of organization, delivery methods, programs, and personnel as 
perceived by farmers. 
Forest et al. (1994) has comprehensively documemed steps involved in program 
evaluation: know tlie context, detemiine the use and purpose of the evaluation, identify- tlie 
resources available, identify evaluation focus, design evaluation, choose evaluation models, 
collect the data, select data sources, data collection methods, putting the questionnaire 
together, summarize the data, identity- cnteria. use the evaluation results, and make program 
decisions. 
Program evaluation has existed since the eighteenth century. There are six types of 
approaches to evaluation: objective-onented. management-oriented, consumer-onented. 
expertise-oriented, adversary-oriented, and naturalistic and participant-oriented. 
This study will employ tlie management onented approach. One of the most popular 
management-oriented approaches is CIPP (Context, Input, Process, and Product Model). The 
CIPP model has four types of evaluation: context evaluation, input evaluation, process 
evaluation, and product evaluation. The agroforestry extension program is currently being 
implemented in the social forestry- program: thus this study will employ the formative 
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approach for evaluation of the social forestrv- extension program. In relation with the CIPP 
approach, this study will further focus on context input and process evaluation. These three 
evaluation processes are the same as level one through three of Bennett's hierarchical 
evidence of evaluation. 
There are three main types of factors affecting the outcome of the adoption-decision 
process: 1) the characteristic of the potential adopters (including their situational constraints 
and potentials): 2) the manner in which the innovation is communicated to them (i.e.. the 
extension process): and 3) the nature of the irmovation itself (i.e.. the attributes of the 
technology). The agroforestry-innovation decision model proposed by Alavalapati et al. 
(1995) assumes that an agroforestry practice is ecologically and economically adoptable and 
comparible with local agricultural practice. 
Most research in adoption of innovation showed a variety of results in terms of the 
selection and contribution of variables to the model. In addition, research in this area in 
agroforestry is limited. Therefore, the model that will be developed in this study will 
consider that trees (or foodcrops. or shrubs), which will be introduced to the agroforesir\ 
model in this study, should be profitable. Variables determining the rate of adoption of 
innovation will also be considered in this study. The multiple regression model will be 
employed in this study. 
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CHAPTER 3. VfETHODS AXD PROCEDITIES 
Research Design 
This was a descriptive and quantitative study of an agroforestr\' system. It used the 
survey method to describe the characteristics of farmers involved in the social forestry 
program (SFP) and to quantify- the resource inputs, costs, and revenues from trees, shrubs, 
and foodcrops produced in an agroforestry system. These data are then used to develop a 
model for optimal use of resources (labor, land, and capital) in the Majalengka forest district. 
West Java. Indonesia. 
The Conceptual Model 
Based on the literature review, this study proposed a conceptual model as shown m 
Figure 3.1. The study will develop representative agroforestry- system models that efficiently 
used labor, land, and capital resources. This study also evaluated possible influences on the 
adoption of agroforestn- system model practices such as socio-economic and demographic 
v ariables, attitudes toward agroforestrv extension programs, and influence of attributes of 
innovation. 
The agroforestry system model practices considered as part of the SFP were a set of 
new practices that can be unportant to farmers. The practices were: I) use of tablet fertilizer, 
2) use of multiple cropping, 3) increasing the area of recommended crops/trees, 4) including 
crops/trees that increase soil fertilit\-. 5) including crops/trees that reduce erosion. 6) 
choosing multipurpose tree species, 7) controlling weeds through Increased use of 
mechanical cultivation, 8) reducing the rate of herbicide application, and 9) giving credit to 




















Figure 3.1. The conceptual model for the adoption of the agro forestry-
practices as part of the social forestry program in the Majalengka forest 
district 
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The demographic variables considered were. I) age, 2) level of education. 3 > the 
status of farmers (group leaders or members), and 4) the number of family members. The 
socio-economic vanables were; 1) size of agroforestr\- land. 2) the length of in\ oivement in 
the social forestrv' program, and 3) the level of profitability. 
The attitudes toward agroforestry- extension program and personnel consisted of a list 
of farmers* opinion toward the performance of agroforestry extension programs and 
agroforestrv- extension personnel. 
The attribute of innovations includes a set of activities that influence the adoption of 
agroforestrv' practices. The activities were: 1) availability of labor, 2) opportunity- to try it on 
a small scale, 3) possibility of increasing family food supply. 4) availability of necessary 
inputs, 5) opportunity to watch how to do it, 6) cash crop possibility. 7) benefit to 
grandchildren. 8) requirements of special knowledge/skills to do it. 9) whether it is a man's 
or woman's job, 10) similarity to what was already known how to do, 11) improvement of 
the environment. 12) opinions of other farmers, 13) easy to learn, and 14) possibility of 
trying just a part of idea. 
Study Hypotheses 
This study proposed several working hypotheses as follows; 
HI. There is a negative relationship between the level of adoption of agroforestry practices 
and age. 
H2. There is a positive relationship between the level of adoption of agroforestry practices 
and the level of education. 
H3. There is a positive relationship between the level of adoption of agroforestry practices 
and the number of family members. 
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H4. There is a positive relationship between the level of adoption of agroforestn- practices 
and respondents" status as member or leader. 
H5. There is a positive relationship between the level of adoption of agroforestn- practices 
and the size of the land. 
H6. There is a positive relationship between the level of adoption of agroforestr\^ practices 
and the length of involvement in the social forestn* program (SFP). 
H7. There is a positive relationship between the level of adoption of agroforestr\- practices 
and the level of profitability'. 
H8. There is a positive relationship between the level of adoption of agroforestry practices 
and attitude towards social forestry extension personnel. 
H9. There is a positive relationship between the level of adoption of agroforestry practices 
and attitude towards social forestry extension program. 
HIO. There is a positive relationship between the level of adoption of agroforestry practices 
and influence of attributes of innovation. 
Population and Sample 
The location of the study was the Majalengka forest district. West Java. Indonesia. 
The social forestry program in the Majalengka forest district has been implemented in three 
forest subdistricts. The population of the study was farmers who had participated in the 
social forestry program at least one year. Given this requirement, the population of the study 
included only the Majalengka and Ciwaringin forest subdistricts because the social forestry-
program in Cibenda began in the 1996 planting season. 
There are 16 sites/plots of the social forestry program in the Majalengka forest 
subdistrict and 7 sites/plots in the Ciwaringin forest subdistrict. For this study, site,'plot will 
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be called site. The area of the social forestry' program (SFP) is about 734 ha m the 
Majalengka forest subdistrict and 70 ha in the Ciwaringin forest subdistrict. There are 107 
forestry farmers groups (FFGs ) in the Majalengka and 15 FFGs in the Ciwaringin forest 
subdistricts. respectively. The estimated total number of farmers is 2.136 in the Majalengka 
forest subdistrict and 315 in the Ciwaringin forest subdistrict. 
Because of budget and time constraints, a sample of 100 respondents was sought; 50 
farmer members and 50 farmer leaders, all from forestry farmer groups (FFGs). The social 
forestry program takes place primarily in scattered locations. After discussing the study and 
possible sampling method with the Majalengka forest district staff it was suggested that 60 
percent of the sample might be taken from the Majalengka forest subdistrict and 40 percent 
from the Ciwaringin forest subdistnct based on accessibility' in the Majalengka forest 
subdistrict. which is more limited than in the Ciwaringin forest subdistrict. The distribution 
of respondents is, therefore, not proponional to the number of farmers or FFG per forest 
subdistrict. 
Based on accessibilit\'. the Majalengka forest distnct staff suggested sites of each 
forest subdistrict to be considered in the sample. It was recommended that the respondents 
be drawn from four sites in each forest subdistnct. 
Each possible site was investigated. The first consideration was a highly accessible 
site: the site also must have been cultivated since the first year of the social forestry program. 
The social forestry program in the Majalengka forest subdistrict started in 1990 and in 1989 
in the Ciwaringin forest subdistrict. With this consideration, the chosen sites were 
Karayunan, 13D, 1 ID, and 16A (the Majalengka forest subdistrict) and 2IB, 21/35, ID and 
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5A (the Ciwaringin forest subdistrict). The total estimated population of the study is shown 
in Table 3.1. 
The farmers who participate in the social forestry program live in scattered locations. 
They live in about 138 villages and some can be reached only by walking. Therefore, for 
each site, FFG leaders were informed two or three days in advance of the interv lewers 
visiting the farmers to interview them about agroforestry systems and extension services. 
The advance notification also included the interview time and place. The interviews were 
conducted in the fieli village offices, and farmers" houses. 
The number of respondents to be sampled fi*om every site was determined to be 
proportional to the number of fanners in the site relative to the total number of farmers. 
However, in some sites the number of the respondents was not quite proportional (sites 21B 
and 21 35). Finally, a sample of 101 respondents was selected using a systematic sampling 
method. Table 3.2 shows the selected sites and the number of respondents in every site. 
Figure 3.2 shows the location of selected sites. At the interview time, farmers voluntarily 
arrived and were interviewed. Once the desired number of respondents had been reached, the 
interviewer informed additional farmers that they would not be selected as respondents. 
Instrumentation 
The data were collected from the Majalengka forest district office (a Pcrum Fer/miant 
branch at the regency level as well as Perum Perhutam branch at the provincial level) and 
from farmers who participated in the social forestry program. The data collected from Perum 
Perhutam (at regency, provincial, and head office levels) were in the form of reports and 
interviews on any concerns of farmers. The Perum Perhutam staffs were very helpful; this 
research could not have been done without their assistance. 
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Table 3 .1. The population of the study areas 
No. Site/plot Size (ha) Number of Number of 




I. 14b 24 5 110 
-) 14c 42 7 177 
3. 16a 24 6 120 
4. 3/b 53 7 178 
5. la 15 J 72 
6. 17a 60 10 150 
7. 12R 75 17 300 
8. 13/d 23 J  48 
9. Karavunan 57 20 228 
10. 14b 70 4 152 
11. l i d  177 4 182 
12. 6a 18 J 60 
13. 6h 20 4 82 
14. 19c 38 7 187 
15. 7B 34 5 80 
16. 19b 4 -> 10 
Sub Total 734 107 2136 
Ciwarinein forest 
subdistrict 
1. 12 6 1  37 
21 35 15 3 60 
J .  Id 7 1 28 
4. 2 l b  18 5 83 
5. 19 A36 10 2 40 
6. 20 6 I 35 
7. 5a 8 I 32 
Sub total 70 15 315 
Grand Total 804 122 2451 
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Table 3.2. Number of samples from each forest subdistrict taken 
in 1996-1997 in the Majalengka forest distnct 
No. Site Year No. of No. in 
started farmers sample 
Maialeneka forest subdistrict 
1 Karavunan 1994 228 21 
2 13D 1994 48 13 
J I I D  1994 182 17 
4 16A 1991 120 10 
Sub Total 578 61 
Ciwarinan forest subdistrict 
5  2 1 B  1 9 9 5  8 3  9  
6 21,35 1989 60 4 
7 ID 1995 28 12 
8 5A 1995 32 15 
Sub Total 203 40 
Grand Total 781 101 
Design Interview Schedule 
Fraenkel and Wallen (1990) recommended the use of existing survey instruments 
whenever possible. However, because of the scarcity of existing related studies, the 
researcher and his committee members constructed the instrument for this study unless 
otherwise acknowledged. 
The interview schedule for farmers was originally designed to meet the study 






Figure 3.2. The location of selected sites in the Majalengka forest district 
Note: 
. ////; Majalengka forest subdistnct 
Ciwaringin forest subdistrict 
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other published surveys. Critique from Iowa State Universitv' faculty' was obtained to 
improve the survey instrument. 
It was suggested that for multiple choice type questions, the respondents who were 
able to read should be given cards, which contained possible answers. Thus, time would be 
more efficiently used, and the respondents could evaluate possible answers more carefully 
Expert Advice and Approval 
The interview schedule was examined by the researcher's committee members. In 
addition, content validity was established by graduate students firom vanous departments 
including Agricultural Education and Studies and Forestry. 
After the interview schedule was improved by expert advice, it was sent to the Iowa 
State University Human Subject Review Committee for approval. The human subject 
committee approved the interview schedule to be applied in the study. The approval lener is 
s h o w n  m  A p p e n d i x  A  ( A p p e n d i x  A 1 ) .  
Rationale for Face-to-Face Interv iew 
The population of the study was farmers living in villages. In general, the educational 
level in Indonesian villages is verv low. with more than 60°'o of the population not having 
graduated from elementary school, and the level of income is relatively low. This was true 
for the sample sites in this study. Not all villages were electrified or connected by telephone 
lines. Therefore, neither a mail survey nor a telephone survey was appropriate for this study. 
Alavalapati (1990) identified some benefits of choosing face-to-face interviews; 
higher responses rate, and better for explanation and probing for adequate answers. In this 
case, a face-to-face interview was the only way to gather data for this study. 
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Interview Schedule Format 
The interview schedule consists of six sections. The first section included 
background information about farmers including demographic information. 
The second section was group information designed for farmer members or leaders. 
This section included information on group activities including the extension program as 
perceived by member and leader farmers. 
The third section covered the adoption of agroforestry- system practices. This section 
included information on the influence of attributes of irmovation, attitudes toward the 
agroforestr\' extension programs and personnel, and adoption of practices. The questions 
relating to attitude toward the agroforestry extension program and personnel were adapted 
from Samah (1992). 
The fourth section was about farmer perceptions of delivery methods. This section 
utilized Liken-tvpe questions, adapted from Adube (1993) and Uzunlu (1990). 
The fifth section included information on the characteristics of agroforestn,- systems 
practiced by farmers This section was adapted from Rule et al. {1996). 
The final section covered the analysis of the social forestrv' program including 
operation, management, and production patterns for the last twelve months. The interview 
schedule is shown in Appendix A (Appjendix A2 i 
Wording and Phrasing of Question Translation 
The interview schedule was written in English, then translated into the Indonesian 
language. Although the Indonesian language is the recognized language for Indonesian 
citizen, not all people, especially in the sample sites (villages), can speak Indonesian fluenriy. 
Conversation among people in villages occurs in the local language instead of the Indonesian 
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language. Indonesia has almost 300 local languages (National Development of Information 
Office 1990). Therefore, the interview scheduled was translated into Indonesian so that it 
could be understood by respondents with widely varied educational levels. 
The interview schedule in the Indonesian language was examined by an Indonesian 
professor and translated back into English. Small differences were found from the original 
interview schedule in English; however, the basic content remained the same. 
Pretesting the Interview Schedule 
Fowler (1987) stated "the more realistic the pretest, the more the researcher can learn 
about all aspects of the planned procedure." Although the interview schedule had already 
been examined, it was pretested before being presented to formers. 
The pretesting of the interview schedule was conducted in the Majalengka forest 
district office. The researcher acted as an interviewer and the assistant extension agent acted 
as a farmer. .A.n extension supervisor and an assistant extension agent were evaluated as 
well. The planned use of several farmers was impossible, because of bureaucratic reasons. 
There is a regulation that any researcher must obtain a forma! letter of approval from the 
village head in order to interview a citizen or a farmer. Based on this pretesting, the 
interview schedule was improved. The pretesting took about 3 hours per interview. The 
major changes were made in the fourth (particularly deliverv' methods) and sixth (especially 
management and production patterns for the last twelve months) sections. 
Data Collection 
The data were collected in one month (December 16, 1996 to January 14, 1997). 
Because the sample consisted of 101 respondents and every respondent in the pretest needed 
at least 3 hours to be interviewed, it seems that at least 300 hours or about 40 working days 
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would be required to complete the interviews. Since time was limited, several trained 
interviewers were used to complete the study in a shorter period of time. 
The first week (December 16-23. 1996) was dedicated to obtaining the formal letter 
of approval from Perum Perhuiani offices both at the provincial and regency levels and 
training interviewers. The second and the third week were dedicated to gathering data from 
farmers and the final weeks were for completing the data and discussing the prelimmarv 
results with the Majalengka forest district staff 
Interviewer's Training 
The objectives of the two-day training were to give informational background on the 
study and to standardize the interv iewing process. The agenda of the first day was presentmg 
the background and objective of the study, the methods of asking the questions, and the 
interview schedule. The agenda of the second day included role-playing between 
interviewers and discussing the content of the interview schedule, including the use of cards 
for multiple choice questions. 
The study was executed by five trained interviewers, seniors in the college of 
agriculture from Bogor Agricultural Universitv-. Three of the interviewers were originally 
from West Java: they could fluently speak the local language (Sundanese). Two interviewers 
are originally fi'om Sumatra Island, but understood the local language and spoke it some 
because they had lived for more than three years in West Java. The interview schedule, 
again, was improved from this training. 
Rapport with Respondents 
After selecting the sample sites, the researcher informed the village officers and the 
Majalengka forest district staffs about the scheduled interview team visits. Before the 
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interview began, the researcher explained the study to the respondents and brieflv spoke 
about the interview schedule and the expected length of the time of each interv iew. The 
researcher also explained that if a proposed respondent chose not to panicipate m this study, 
he could leave before the interview started. 
The first step was to take the first arrivals from the audience as respondents. They 
then chose to use either Indonesian language or the local language. Most had no preference, 
and felt that this was a good opportunity to speak in Indonesian. Respondents willing to be 
surveyed in the local language were paired with interviewers who spoke the local language. 
In addition, if the respondents were able to read, they were given the cards displaying the 
multiple choice type questions. 
Most villagers are smokers. Therefore, to create a better rapport between the 
interviewers and interviewees, every respondent was given a pack of cigarettes. Two out of 
the five interviewers were not smokers, but during the time of the interview , they sometimes 
smoked in order to get better acquainted with respondents. 
Interv iewers' Evaluation of Respondents 
As predicted, respondents were from various social and economic backgrounds with 
different levels of education. The third and fourth sections of the interv iew schedule needed 
to be answered carefully, and interviewers were asked to evaluate the respondents on three 
aspects; the level of cooperation, the level of understanding of questions, and the multiple 
choice response to questions. Every aspect was rated from 1 (the lowest) to 5 (the highest). 
In addition, enumerators were asked to give a comment about respondents. Table 3.3 shows 
the inter\'iewers" evaluation of respondents. 
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Table 3.3. The interviewers evaluation of respondents (n= 101) 
Interviewers' evaluation of respondents regarding: Average rate"' 
The level of cooperation 4.37 
Respondents' ability to understand the questionnaire 3,12 
The level of respondents" decision to choose the answers 2.97 
of multiple choice questions 
''Based on a I (lowest) and 5 fhighest) scale 
The table shows that the average of level of cooperation was the highest compared to 
other items that the mterviewers evaluated. Respondents welcomed the researcher and his 
team when they arrived to interview them. Respondents were verv- cooperative and tried to 
satisfy- interviewers. The average rate of respondents' abilit\- to understand the questionnaire 
and the level of respondents" decision to choose the answers of multiple choice questions 
were relatively low. One possible explanation of these results is that respondents were 
unfamiliar with some of the interview questions. 
Researcher's Role in the Data Collection 
The researcher e.xplamed the background, the purpose of the interview, and the 
interview length to the audience before the interviews were conducted. The researcher 
answered any questions when the interviewer had any problem regarding the interview 
schedule. 
It was determined that almost one-half of the respondents had never been 
interviewed. The respondents tried as much as they could to understand and answer the 
interviewer's questions. One respondent cried after being interviewed, because he was not 
sure of having answered correctly (especially as to numbers) because he had never tried to 
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remember the amount of material and labor inputs as well as the products of his farm for the 
last 12 months. He felt sorr\- about having given possible incorrect answers. These 
evaluations support the evidence of the low average rate of respondents" abilit\ to understand 
the questionnaire and the level of respondents* decision to choose the answers of multiple 
choice questions. 
Analysis of the Data 
After collection, the data were transferred to a table, then conversions.adjustments 
were made if needei and finally the data were analyzed. This section will discuss 
tabulation, conversions adjustments and analyzing the data. 
TabuiatioD 
After the interview schedule was edited data were transferred into spread sheet 
tables. The interview schedule was transferred into 31 tables with a total of 362 columns. 
After the tables were examined, then they were entered and saved on Microsoft Excel® 
software version 8 for Windows 95 
Conversions/Adjustments 
Conversions/adjustments of the data were made for the sixth section of the interview-
schedule. except for the management and decision making sub-section. This was necessary 
because some incomplete data came from the respondents, or respondents provided material 
input data for several foodcrops jointly produced and the inputs needed to be separated. 
Analyzing the Data 
To achieve the first objective (describing the characteristics of farmers in the 
agroforestry program), demographic and socio-economic data will be described in terms of 
means, standard deviations and firequencies. Results pertaining to the second objective 
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(describing agroforestrv- systems being practiced in the social forestry- program) wall be 
illustrated using figures and descriptions. 
Agroforestrv models (third objective) to be developed will be based on the efficient 
use of resources. Sections five and six of the questionnaire provided data to construct the 
agroforestrv system models. To construct efficient agroforestry system models, a 
benefit/cost (B/C) ratio analysis will be employed for the whole production period (in years) 
of the social forestry program. A revenue/cost (R.'C) ratio will be employed for a panial (one 
to three years) period of the social forestry program. 
Benefltcost analysis is the most common methodology used in economic analysis of 
agroforestry practices (Swinkels and Scherr 1991). In cost-benefit analysis, economic 
efficiency will be achieved by comparing the lifetime costs and benefits of an allocation of 
resources. The costs normally come before the benefits. This phenomenon occurs in 
agroforestry systems where trees only yield benefits after a certain period of growing. 
Therefore, adjustments of cash flow to a common time (discounted values) will be applied in 
the analyses. 
Several criteria based on the discounted costs and benefits are used. The first 
cnterion is called "net present value" (NPV). which is the outcome of the discounted benefits 
minus the discounted costs. The second cnterion is called "benefit'cosf* (B/C) ratio, which 
is the outcome of dividing the discounted benefits by the discounted costs. The third 
criterion is called the ^Mntemal rate of return" (IRR), which is the relevant interest rate at 
which the net present value equals zero (Swinkels and Scherr 1991). An agroforestry system 
is efficient when the NPV is greater than zero, or the B/C ratio is greater than 1.0, or the IRR 
is greater than the relevant interest rate in the market. For R/C ratios, if the ratios are greater 
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than 1.0, this means the agroforestrv^ system is acceptable or profitable. The NPV. B. C ratio, 
and [RR values were determined using a spreadsheet program (Microsoft Excel® soft\vare 
Version 8 for Windows 1995). 
The performance of agroforestr\' extension services and program evaluation will 
relate to the fourth objective. Delivery- methods expected in the future and the past will be 
analyzed using Friedman's two-way ANOVA (Barrick et al. 1983). Program evaluation will 
be analyzed by using the CIPP evaluation model (Context, Input. Process, and Product). 
Focus will be on context, input, and product evaluation. 
The fifth objective will be evaluated using a multiple regression analysis. The study 
consists of a set of dependent variables (the level of adoption of agroforestry practices) and 
independent variables (demographic variables, socio-economic variables, attitudes toward 
agroforestry extension programs, and attributes of the innovations). SPSS® Version 7.5.1 
for Windows 95 will be used to run multiple regression analysis. 
Finally, the implications of the implementation of agroforestry practices for the 
extension program (the sixth objective) will lead to recommendations that will be formulated 
panicularly from the third, fourth, and fifth objectives. 
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CIL\PTER 4. FINDINGS AND DISCUSSION 
Specifically, the objectives of the study were to: I) identify charactenstics of farmers 
who participate in the social forestry- program: 2) describe agroforestr\- systems m the social 
forestry program being practiced by farmers: 3) develop agroforestry system models 
considering the efficient use of resources: 4 ) identify' the existing conditions of the extension 
services as perceived by farmers: 5) determine factors influencing the adoptabilit\- of the 
agroforestry system model for farmers: and 6) develop recommendations to improve the 
agroforestry extension program in relation to the adoption of the agroforestry system models. 
This chapter will present findings and discussion of this study. 
Respoadents^ Characteristics 
The first objective of this study was to identify- characteristics of fanners who 
panicipate in the social forestry program (SFP). This section v^ll present demographic 
variables of respondents and participation in the SFP and group activities 
Demographic Characteristics 
Table 4.1 shows respondents" age, age when farming started, level of education, size 
of the SFP land, size of land owned, size of land owned that was rented to other farmers, size 
of land rented, respondents' status on land ownership, source of income, and family member 
participation in the SFP. The age of respondents ranged from 22 to 79 years old. with an 
average of 47 years. The distribution of age was about one-third fi^om 22-40 years old and 
the remaining two-thirds above 40 years old. From this, it can be concluded that almost two-
thirds of respondents were quite old compared to the life expectancy in Indonesia of 58 years 
(Central Bureau of Statistics 1997). 
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Table 4.1. Demosraphic characteristics of respondent 
Demographic variable Mean 
Age (vear. n= 101) 47 
"22-30 7% 
31-40 28% 
41 -50 32% 
51 and over 34° o 
1 0 1 %  
Age when started farming (year. n_= 98) 23 
Level of education (vear, n = 99) 4 
0 ' 17% 
1 - 3 24'''o 
4-6 55% 
7-9 2°'o 
10 and over 2°o 
100% 
Size of the SFP land (ha. n = 101) ,39 
Size of land owned (ha. n = 64) .33 
0.25 ha or less 62° o 
0.26 - 0.50 24°o 
0.5landover 14°o 
I00°o 
Size of land owned that is rented to other farmers .04 
(ha. n = 62) 
0.25 ha or less 92°'o 
0.26 - 0.50 7°'o 
0.51 and over 2% 
101% 
Size of land rented (ha. n = 22) .35 
0.25 ha or less 50% 
0.26 - 0.50 36°/o 
0.51 and over l4°/o 
100°/o 
•"Total jDercentage may not equal 100% because of rounding errors. 
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Table 4.1. (Continued) 
Demographic variable Mean 
Respondent's status on land ownership (n =101): 
1. Respondent does not own land and does not 
rent land. 
2. Respondent does not own land, but rents land. 
3. Respondent owns land, fully operates the land 
and does not rent land. 
4. Respondent owns land and fully operates the 
land, but still rents land. 
5. Respondent owns land, but he does not fully 
operate the land and does not rent land. 
4% 
100% 








Number of family members ( persons, n = 101) 4 
4-6 
7 and over 
101% 
Wife helping (%, n = 100) 94% 
Children helping (%, n = 98) 47% 
78 
The age of respondents when they started farming ranged from 6 to 48 years old with 
an average of about 23 years. In rural villages, children helping their parents in farming 
activities are a common phenomenon. They help their parents especialK after school and at 
holidays. In some areas, schools are closed when it is time for a major harvest season. 
However, most of respondents stated they staned farming at the time of getting married, or 
started farming as their occupation. 
In Indonesia, the public educational system consists of elementarv and middle 
schools, and higher education. Elementarv- schools are from grade 1 to 6 and middle schools 
consist of junior high school (grade 1 to 3) and senior high school (from grade 1 to 3). In the 
future, there will be no more junior high schools: thus elementary schools will be from grade 
I to 9 and high schools are from grade 1 to 3. In rural areas, there are religious schools 
classified as formal and non-formal. In formal religious schools, the educational systems are 
the same as public schools (elementarv- and middle schools, and higher education). However, 
in non-formal religious schools, the educational systems might not be the same as in public 
schools This study asked respondents the number of years of education in public or formal 
religious schools. 
Respondents" level of education ranged from 0 to 12 years with an average of 4 vears. 
This means on the average, respondents did not graduate from elementarv- school, which is 
very- tvpical in Indonesian rural areas. There were 17% of respondents whose level of 
education were zero years. This means the respondents never went to either public or formal 
religious schools. In general, 79% of respondents spent between 1 and 6 years in either 
public or formal religious schools. Only a small percentage of respondents graduated from 
junior high school (2%) and senior high school (2%). 
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Respondents were asked about the average size of the social forestry- program (SFP^ 
land and their own land. Table 4.1 shows that the SFP land ranged from .20 to .97 ha with 
the average of .39 ha (lha = 2.47 acres). Only about 64% of respondents owned their land 
with the average of .33 ha. In addition, it was found that respondents who owned the land, 
which was rented to other farmers, had an average of .042 ha. About 22° o of respondents 
rented land with the average of .35 ha. 
Based on the data on land ownership, respondents can be classified into five 
categories; 
1. Respondent does not own land and does not rent land. 
2. Respondent does not own land, but rents land. 
3. Respondent owns land, fully operates the land and does not rent land. 
4. Respondent owns land and fully operates the land, but still rents land. 
5. Respondent owns land, but he does not fully operate the land and does not rent 
land. 
From Table 4 I. it can be seen that almost one-half of the respondents were included in 
the third category, followed by the first (26%), the second (11%), the fourth (9%) and the 
fifth (4%) categories. These figures are consistent with the source of income where 16° o of 
the income source came from farming, followed by non-farming (23%), family members, 
and other sources (1% each). 
The average number of family members (including respondent) ranged from I to 12 with 
the average of 4 persons. Family members participated in the SFP. More than one-half of 
respondents had between 4 and 5 persons as family members. Table 4.1 shows 94% of 
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respondents' wives helped with the SFP land, whereas only 47'' o of respondents had children 
who helped with the SFP land. 
Participation in the SFP and Group Activities 
The SFP in the Majalengka forest district started in 1989. Table 4.2 shows 
respondents" reasons for joining the SFP. Respondents could indicate more than one reasons 
Most of respondents joined the SFP because they needed additional income for their 
households and needed land. Penim Perhutani allows respondents to use the land in return 
for caring for the trees. The average number of respondents' family mem.bers was relatively 
high; therefore, some respondents joined the SFP to utilize their family labor. Among other 
reasons for joining the SFP were participating m the company program and increasing the 
quality of land; these accounted for 27%. 
Respondents included 78% who were members and 22° o who were leaders ( Table 
4.2). The leaders' experience in forestry farmers group (FFG) ranged from 1 to 4 years with 
an average of nearly 2 years (Table 4.2). More than one-half of the leaders were involved in 
other organizations such as in agricultural areas and in village government. 
Table 4.2 shows the number of group members, the number of members tv pically 
attending meetings, and the number of meetings attended in the last year (during the 1996 
penod). Both members and leaders stated that the number of their FFG was 24 persons. 
However, there was a slightly different figure on the number of members typically in 
attendance and the number of meetings attended in the last year. According to members, the 
typical number of group members in attendance was 19 persons, but 15 persons according to 
leaders. This happened possibly because the meetings were for more than one group, or the 
leaders did not pay accurate attention to the individuals who attended the meetings. 
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Table 4.2. Panicipation in the social forestn.- program and group activities, leader 
experience, and meeting by forestrv farmer group in the Majalengka forest distnct (1996-
1997) 
Participation Mean °o 
Reasons for joining the SFP (n = 101) 
Need land 73° o 
Need increased income 82" o 
Utilize family labor 24® o 
Other reasons 27° o 
Group status (n = 101) 
Member (n = 79) 78'''o 
Leader (n = 22) 22°o 
100% 
Leader's experience (year, n = 20) 1.90 
Leader's e.xperience with other organization (n = 
12)  
Agricultural areas 18°'o 
Village government official 73° o 
Others 9% 
I00°o 
Number of group members (persons i 
According to members 24 
According to leaders 24 
Number of group members tvpically attend the 
meeting (persons) 
According to members 19 
According to leaders 15 
Number of meetings attended in last year (rimes) 
According to members 4 
According to leaders 5 
"Total percentage may not equal 100° o because of rounding enors. 
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Members claimed that they attended four meetings in the pre\ ious year, but the 
leaders reported five. The leaders probably attended a meeting that did not involve members. 
In general, the FFG conducts meeting at least once a month. 
.\groforestry Systems in the SFP 
The second objective of the study was to describe agroforestrv- systems in the social 
forestry program being practiced by farmers. This section will consist of four subsecnons; 
agroforestr\- systems characteristics, design, types of trees and species, and types of 
foodcrops. 
Agroforestry Systems Characteristics 
Table 4.3 shows the distribution of respondents for every site, the average size of the 
SFP land, year staned of the SFP. topographical characteristics, the mean distance from 
home to the SFP land, the mean lime to reach the SFP land and the average distance from 
the SFP land to main and dirt roads, and paths. The average size of land ranged from .20 to 
^7 ha. The largest SFP land was in Site 3 and the lowest in Site 4. 
The SFP started between 1989 and 1995 From the research conducted, it can be seen 
that the later the SFP started, the fewer farmers who were working in the SFP land. This is 
because most respondents depended upon rice, and nee can only be planted when timber 
trees are still small. 
As for topographical characteristics of the SFP land: it was mainly flat with 
undulation or sloping and flat with undulation. Flat plain SFP lands were only found in Sites 
1, 6. and 7. These characteristics will affect decisions on which types of foodcrops or trees 
can be planted. 
Table 4.3. The charaeteristic ol'agroTorestry systems by study sites 
Description Site I SUe 2 Site 3 Site 4 
Respondent(n ^ 101) 
Number 21 13 17 10 
Percentage 21 13 17 10 
The average size oT .2f> 47 ,97 20 
land(ha) 
Year started 1994 1994 1994 1991 
Topographical 
characteristics ("o)"; 
Flat/plain 38 0 0 0 
Rolling/undulating 0 8 0 0 
Flat or plain with 29 15 53 40 
undulation 
Sloping 0 8 6 10 
Sloping and Hat 29 54 29 40 
with undulation 
Sloping with Hat/ 5 15 12 10 
plain terrain 
Others 0 0 0 0 
101 100 100 100 
" Total percentage may not equal IOO"ii becau.se ol" rounding errors 
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Table 4.3. (Continued) 
Description Site I Site 2 _ Site 4 
The mean distance .74 2.73 2. II .95 
from home to the SIP 
land (km) 
The mean lime to 26.5 56.5 39.4 24.5 
reach the SFP land 
(minutes) 
The average distance 
(km) from the SI'P 
land to the; 
Main road 1 63 4 32 4.31 4.00 
Dirt road .55 ].^)1 l.7( 1.17 
Path road .03 .14 .31 .05 
Site 5 Site 6 Site 7 _ Site 8 Average 
1.83 1.38 1.82 .51 1.46 
33.3 33.8 26.0 19.5 32.5 
2.80 2.38 2.36 1.60 2,81 
1.26 1.00 1.97 58 1.21 
0 0 1.03 0 .20 
85 
The mean distance from home to the SFP land ranged from .51 to 2.73 km (1 km = 
.62 mile) with an average of 1.46 km. Most respondents walked to the land, spending from 
about a half to almost one hour. The interviewers tv-pically had to walk from 1 to 3 hours 
from the main road to the site. The average distance from the SFP land to the mam road was 
about 1.6 to 4.3 km. to the dirt road about .5 to 2 km. and to the path about 0 to .3 km. Based 
on these figures, the SFP land is relatively accessible to the main and dirt roads, and paths. 
Design 
The types of trees planted in the SFP land are major trees, sela trees, insertion trees, 
fence trees, borderline trees, filler trees, and foodcrops. Major trees are a forest species that 
dominates the area. Sela trees are planted between major tree rows to prevent soil erosion 
and to add soil fertilitv'. Insertion trees are planted in sela tree rows (20-cm distances 
between sela trees). Filler trees are planted in major tree rows. There is a difference 
between insertion and filler trees. If the insertion trees are from agricultural species, the filler 
trees should be from forestrv- species, and vice versa. Fence trees are planted outside of the 
border line trees to protect the area from wildlife and livestock grazing. Borderline trees are 
planted surrounding the major trees, and setting aside a footpath between blocks that also 
serves as an inspection road. Filler trees are planted in major tree rows. Foodcrops will be 
found up to three years of the program. Perum Pcrhutam issues a guideline for each 
agroforestry area: fr^iit trees may replace only 20 % of the major trees at the end of rotation. 
Figure 4.1 shows a typical required SFP design. 
Types of Trees and Species 
Except for the major timber trees (the long-term forest crop), the farmers who 
participate in the SFP are allowed to select the type of crops and trees, as long as these are 
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Path 
X X X X X X X X X X X X X X X X X X X X X X X XX 
X X X X X X X X X X X X X X X X X X X X X X X  X X  
X X =//=//=//=//=//=// = // = // = //=//=//=//=//=//=// = // = // = //=//=//=//= X X 
X X O O O O O O O O O O  X \  
X X =//= // =//= // =//= // = // = // = // =//= // =//= // =//= // = // = // = // =//= // =//= X X 
X X •k ic ic ic ic ic * ic ic * X X 
X X •k ic ic ic ic ic ic * ic ic * X ; X 
X X ic A * ic ic A ic A ic ic ^ X X 
X X =//•= •// =11= II =11= n = 11 = 11 = 11=11= = //=//= = //=//= •-II = 11 = 11 = 11 =11= n =//= X X 
X X it ic ic ic * * ite ic ic ic *x X 
X X ic * ic ic * ic ic ic ic * X ; X 
X X ie A ic ic * A * A ic ic ^ X X 
X X =//= !I'­=11= Ih =//=// = = 11 = 11--= //=//= //=//= II =11= II--= 11'-= 11 = 11--=11= II --=//= X X 
X X ic ic ie ie ic * ic ic ic * X X 
X X ic ic ic ic ic * * ic ie ic * X X 
X X ic A ic * ic A * A * ic ^ X X 
X X =//= ll =11= n =11=11 = 11 = 11 = //=//= ^ //=//= •11=11= •11 = 11 = 11 = 11 =11= n =11= X X 
X X O o O o o o O O O o X X 
X X =//= n =11=11 =//= // = 11=11 = //=//= = // =//= •11=11= •11 = 11 = 11 = 11 =11= n =//= X X 
X X X X X X X X X X X X X X X X X X X X X X X  X X  
X X X X X X X X X X X X X X X X X X X X X X X X X 
Path 
Legend: 
X X X X = Fence trees 
= == = = = Sela trees 
// // // // = Insertion trees 
O O O O = Borderline trees 
* * * * * = Major trees 
A A A A _ piiigj. trees 
Figure 4.1. A typical required SFP design per site (adapted from a figure found in a forestry 
farmer group "meeting house") 
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suitable to the site conditions. Planting of these crops and trees should also be under the 
supervision of Perum Perhutani. The Perum Perhurani district manager solely decides on the 
major trees, whose species are selected based on ecological suitabilitv- and economic value 
critena CBudiatmoko. 1996). 
The forestry farmers group (FFG) within the site decides the type of species ofselu 
trees, insertion trees, fence trees, borderline trees, and filler trees. However, foodcrops are 
chosen by farmers individually. The types of trees found in every site are presented in 
Tables 4.4. 
Table 4.4 shows that mahoganies were planted as major trees in three sites (Sites 5. 7, 
and 8). whereas Alhizzm fakaiana were planted in two sites (Sites 2 and 4). Other major 
trees such as pines, Cananga Odoraia. and Leucaena leucocephala were only found in one 
site. All sela trees were in ever\" site. Insertion trees were found except in Site 3. the same 
as fence trees (except in Site 2), and borderline trees (except in Site 8). Filler trees were only 
found in Sites 2. 3. and 6. 
FFG selected valuable trees for the SFP land such as mangoes (Mangifcrc: indicu L.). 
salak fruits (Zaiacca ediilis Reinw.). pineapples (Ananus comosus). Crnetum gncmonu and 
coffee (Cnffea rohustu). For instance, Tjahjadi (1995 ) stated that salak fruits wall produce an 
average of Rp 200,000.00 per month per ha (after 6 years old). Similar income potential was 
also fourfd for other trees. 
Table 4,4 Major limber species and specialized agrol'orestry trees by study siles 
Site No Major Trees Sclii ! rees Insertion Trees Tiller Trees T'ence Trees Morder-line Trees 
1. /.cm acini A liirhcy fruit Mangoes Not Available Maiiogany C'alliandra 
Iciicdccphalu 
Alhi::i(i Pineapples Mahogany Mangoes Not Available CoTTee 
2. fali'uliirui 
3, Pines 
Pineapples Not a\ailable Mangoes Not Available Co (Tee 
4 Alhi::iii Pineapples l.cnaicna Not Available (Incliim Sdldk fruits 
fiilcdiarui /cucoccpluihi ^ncnuuHi. 
5. Mahogany J'tiniiisciiiin JackTruits & Not Available I.cucdciid (l/iru u/ui scpunu 
purjmrcum Mangoes Icucdccphdid (<• 
< Incliiin }>ncni(>/ui 
6. ( n/ui/if^a ('tiHuiihlni Mangoes Alhi::ui I.CUCdCIUI Pineapple 
Oilonilii ciilolhyrsm fdlcdiarui IcticdccphdUi 
7. Mahogany Cynibopogon Mangoes Not Available I.CUCdCIUI Cynibopogon 
llexuoso Icucdccp/ldid llexuoso 
8. Mahogany I'aiiniscium Mangoes Not Available I.CUCdCIUI Not Available 
inirpwcum Icucoccphdid 
1 )ccisji)iis III 
S ilcl\ Willi I'T'ivni I'itIiiiIiiiii 
1 1 
1 )uci:<iiiiis III (iiiiw jiiiii liL-lviVL'ii rniiiii.'is mill I'l'ivm I't'ihuUim 
1 
Source: KIM'll Majalcngka. 996. I.aporan kegiatan PMDII/PS KPII Majalcngka Tahun 1996, {Appendix), 
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Types of Foodcrops 
Respondents planted foodcrops twice a year in general. They implemented multiple 
cropping system ( up to 8 foodcrops ). This survey recorded 17 types of foodcrops planted in 
the SFP land by respondents. The foodcrops were rice, com, peanuts, cow peas, cucumbers, 
chilies- beans, onions, small green peas, egg plant, tolas yams, bananas, sweet potatoes, 
cassava, soybeans, ginger, and hen^kuang fhiits. Table 4.5 presents top the five foodcrops 
by SFP site. 
Table 4.5 shows that com was planted by the greatest number of respondent in ever\ 
site except Sites 6 and 8. Rice was planted by most respondent in Sites 6. 7. and 8. Rice was 
the second most planted in Sites 2. 3. and 5, whereas cassava was second in Sites 5 and 7. 
Onions and com were the second most planted in one site each (Sites 8 and 4. respectively). 
Rice was the only foodcrops that was planted as the first, second and third most planted. 
Foodcrops were planted as the third most planted were cassava, cow peas, onions. lulas 
yams, cucumbers, and chilies. 
Table 4.6 presents purpose of planting and source of knowledge of foodcrops. The 
purposes of planting included; food source of the family, additional income source, major 
income source, food complement, and additional income. Respondents could choose more 
than one purpose. Almost half of respondents stated that their purpose of planting foodcrops 
was a combination of food source of the family and additional income, followed by 
additional income, food source of the family, and major income source. Rice was the only 
foodcrop whose dominant purpose was to be a food source for the family. Other purposes, 
such as a major income source, were found for com, onions, peanuts, cassava ginger and 
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n is total number of respondents 
Additional foodcrops for Site 1: Cow peas (1) and bananas (1) 
"Number in parentheses shows the number of respondents who planted the foodcrops 
Additional foodcrops for Site 3: Peanuts (I) and cassava (1) 
'Additional foodcrops for Site 6; Turmeric (1) and ginger (1). 
Tahle 4.6, The main purposes lhal i'armers planting foodcrops in the agroibrestry system and where fanners obtain 
knowledge of about the production, cultovation, and marketing of foodcrops 
Description Rice Corn Peanuts 
Purpose of planting (%)": 
f'ood source of the family 70 11 7 
Additional income source 2 31 32 
Major income source 0 8 2 
Food source of the family 23 44 56 
and additional income 
source 
Others 6 6 2 
101 100 99 
Source of knowledue Cib)': 
Family knowledge 39 31 36 
SFP extension agents 8 10 13 
Village extension workers 6 5 0 
Fellow farmers 16 21 26 
Family knowledge and SFP 16 16 8 
extension agents. 
Family knowledge and 8 13 10 
village extension 
workers (VI:Ws) 
Others 6 5 8 
100 101 101 
"Total percentage may not equal l()()"o because of rounding 
:as Cucumber Chi lies Soybean Onions 
17 0 23 50 0 
26 46 31 0 31 
0 9 0 0 25 
52 46 46 50 44 
4 0 0 0 
99 lo] 100 100 100 
48 36 54 0 25 
4 9 0 0 0 
0 0 0 0 19 
30 36 15 100 31 
13 0 23 0 0 
4 9 0 0 25 
0 9 8 0 0 
99 100 100 100 101 







Purpose of plantin^ (%)": 
Food source of the family 0 0 20 
Additional income source 25 100 0 
Major income source 25 0 0 
I'ood source of the family 50 0 80 
and additional income 
source 
Others 0 0 0 
100 100 100 
Source of knowledue Chr'; 
Family knowledge 0 50 60 
SFP extension agents 50 0 0 
Village extension workers 0 0 0 
Fellow farmers 50 50 20 
Family knowledge and SFP 0 0 20 
extension agents. 
Family knowledge and 0 0 0 
village extension 
workers (VHWs) 
Others 0 0 0 
1(10 100 l o u  
All 




r fruits crops 
23 50 0 0 10 18 
0 50 0 24 25 
0 50 0 5 8 
6') 50 0 100 56 48 
8 0 0 0 5 2 
100 100 100 100 100 lol 
50 50 0 50 44 36 
14 0 50 0 13 11 
0 0 50 0 3 5 
14 0 0 0 21 27 
14 50 0 0 13 11 
7 0 0 50 3 8 
(j 0 (j 0 5 3 
100 100 100 100 lOO loi 
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small green peas. Major mcome sources were dominant reasons for plantmg onions and 
com. 
The sources of knowledge of planting foodcrops were from family knowledge. SFP 
extension agents, fellow farmers, village extension workers (VEWs ). a combination of famiK 
knowledge and SFP extension agents, a combination of family knowledge and VEWs, and 
others. The majoritv- of respondents reported that their source of knowledge was family. The 
next source of knowledge was from fellow farmers, followed by family knowledge and SFP 
extension agents, and the combination of family knowledge and VEWs. This phenomenon 
was also found in the study of agroforestry systems in Southern Mexico (Rule et al. 1996). 
The study found that about 69°- o of respondents stated that family was their source of 
knowledge for planting trees and crops and raising animals. 
Table 4.7 presents data on management and decision-making on production, 
processing, and marketing. Respondents were asked how they made decisions on those three 
aspects of farming (production, processing, and marketing). It was assumed that the decision 
making was influenced by the SFP. respondents themselves, their spouses, other family 
members, and non-family members. Respondents were asked to check all that apply. The 
results showed a consistent pattern for production, processing and marketing. The decision­
making first came from respondents and their spouses, followed by SFP, other family 
members and then non-family members. The role of spouses or women in the SFP has been 
discussed by Ismawan et al. (1994). The role of women is quite significant in the operation 
and management of a family agroforestrv- site (Rule et al. 1996), but the SFP membership is 
only for men. 
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Table 4.7. Management and decision making on production, processing, and marketing 
Decision-making in the overall operation % 
Production; 34°o 
Social Forestry Program 95'' o 
Yourself 74° o 
Your spouse I2°'o 
Other family member 6° o 
Non-family member 
Processing: 
Social Forestry Program 21% 
Yourself 95° o 
Your spouse 66% 
Other family member 12° o 
Non-family member 7% 
Marketing; 
Social Forestrv Program 4% 
Yourself ' ' 82% 
Your spouse 48% 
Other family member 4°'o 
Non-familv member 2% 
Table 4.8 shows the number of harvests, yield, use of product pnce. and market 
outlet for food crops in the SFP land. This information in detail per site can be seen in 
Appendix B (Tables B1 to B10). The number of cucumber harvests was the highest 
compared to other foodcrops because cucumbers require different periods of harvesting, as 
do chilies, cow peas, and bananas. However, for other foodcrops (rice, com, peanuts, onions, 
and small green jDeas). if they were harvested more than one time, this means they were 
planted more than once a season. Some respondents planted com and peanuts in both dr\ 
and wet seasons. 
Table 4,8, The number of harvests, yield, use nfproduet, price, and market outlet for fooderops by study sites 
Small 
Description Rice Corn Peanuts Cow Cucum Chi lies Onions green Bana­ Cassava 
' ^ - - - - -
peas -bers peas nas 
N (H of respondents) 32 W 23 14 7 5 6 2 3 15 
H of harvests" 1 1.2 2 3.7 5.5 2 1 1 2.67 1 
Yield (kg) 263.6 46.V5 241 1 876 157.1 62.8 343.4 55.0 5' 323 7 
Use of product'': 
% of consumed H6 1^) 12 43 3 40 0 0 18 29 
% of sold y 80 82 57 97 59 100.0 100 82 70 
% of other uses 5 1 0 0 0 0 0 0 1 
100" 100 100 100 100 100 100 100 100 100 
Price (Rp/kg) 42.S 252 6 921 604 150 1017 1042 850 1350 125 
Market outlets (%). 
Local (direct) 50 17 1 1 20 17 0 0 50 50 33 
Local with 20 64 56 40 50 100 50.0 50 0 58 
middlemen 
Within the region 30 12 17 30 17 0 17 0 50 8 
Outside the region 0 3 0 10 17 0 33 0 0 0 
Others 0 3 12 0 0 0 g 0 0 0 
100 100 100 100 100 100 100 100 100 100 
"In one year 
"Total percentage may not equal 10()"(i because of rounding errors 
'"I he unit of banana is landau nr bunch 
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Products were used for consumption, selling, and for other purposes such as seed or 
gifts to family members, friends, or neighbors. The highest percentage for consumption was 
found for rice (up to 84°b). followed by cow peas, chilies, cassava, com. bananas, peanuts 
and cucumbers. The highest percentage for selling was found for onions and small green 
peas (up to I00°o). followed by cucumbers, bananas, peanuts, com. cassava. 
chilies. cow peas, and rice. The highest percentage for others was for rice (up to 7°o). 
followed by peanuts, com. cassava, cow peas, and chilies. 
The possibility of market outlets for foodcrops are local trading (direct consumer), 
local with middlemen, within the region (other villages at the same subregion). outside the 
region, and others. The table shows that local trading with middlemen was the first choice, 
and followed by local trading (direct consumer) and traders within the region. Traders 
outside the region and other traders were the least choices. Saragih and Sunito (1994) stated 
that in many cases social forestry panicipants were not able to take advantage of the existing 
market prospects. This seems to be tme for this study. 
Agroforestrv System Models 
The third objective of the study was to develop agroforestry system models 
considering the efficient use of resources. This section will discuss the agroforestry system 
models for the first three-year period and then for the whole period. Several assumptions 
were applied in this section. 
.Agroforestry System Models for the First Three-Year Period 
During the first three-year period, respondents can plant a variety of foodcrops. 
Table 4.5 shows the top five foodcrops found in the SFP land. The study recorded 17 types 
of foodcrops that were planted in the SFP land. Respondents chose the type of foodcrops for 
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various reasons, one major reason being as a food source and for additional income. To 
evaluate the efficiency of the use of resources. Table 4.9 presents the value of input, revenue, 
net revenue, and R C ratios of foodcrops. 
The revenue was derived fi-om the output multiplied by the price. Value of matenal 
mput was derived from input required for production process. The material inputs were 
seeds, fertilizers, insecticides, and pesticides, valued by their prices. Value of labor was 
derived from the total labor used in farming (in man day units, where one man-day unit is 
equal to about 6 working hours ) and multiplied by the labor price. The price of labor for this 
study is Rp 2,500.00 per man-day. 
Labor inputs in the SFP land for the largest part were fulfilled by farmers and their 
family members. Saragih and Sunito (1994) stated that farmers participating in the SFP did 
not calculate their own labor: to a certain point the\- were willing to exploit their own labor. 
Therefore. v\ithout the calculation of labor cost, the financial analysis on the farm level of 
SFP is not feasible. These reasons led to separating the analysis into two types: without labor 
cost and with labor cost included. This study will present two ty pes of net revenue and R C 
ratios. 
As mentioned, most respondents planted foodcrops m a multi-cropping system. Most 
of the materials input and labor inputs were applied to one enterprise. Therefore, to obtain the 
data for each food crop, some adjustments were done in this analysis. Revenue was 
considered as a conversion or adjustment factor to obtain data for each commoditv-. 
Table 4.9 shows that the highest revenue was from onions (up to Rp 198,750.00), 
followed by cucumbers, rice, com, pjeanuts. cow peas, egg plants, chilies, small green peas, 
bengkuang fruits, cassava, talas yams, beans, and bananas. The value of material inputs 
I'able 4.9. Values of input, reveiuic, net revenue, und K/C mtios of looilcrops 
Description Rice Corn Peanuts Cow peas Cucum­ Chi lies Beans 
- • - - • 
bers 
1. it ol' respondents 51 82 38 21) 9 12 1 
2. Revenue" 158.50 155,87 100.53 70,15 178,33 58 15 
3. Value ol material 52,74 49 83 34.53 29,08 38.11 21.42 5 
input" 
4. Value of labor" 69,50 49,52 47,28 43,61 46.11 24,69 12,5 
5. Net revenue l'' 105,76 106 04 66,00 41,08 140.22 36,58 10 
6. Net revenue 11'^^ 77,% 56,52 18.71 -2,54 94.11 11,90 -2,5 
7. R/C Ratio 1'' 3.5(1 4 15 4,53 6.49 4,91 8,70 3,0 
8. R/C Ratio II' 1,44 1 53 1,44 1,70 2,01 1.54 ,86 
Onions Small ligg plants iithts Banana Cassava 
yreen pens yams fruits 
1. fi of respondent 16 4 1 1 5 36 1 
2. Revenue" 198.75 51,75 60 15 1 1 9  40,47 50 
3. Value of material 77,22 12 35 40 1 3,8 8,23 10 
input" 
4, Value of labor" 58.28 50 62,5 12,5 6,5 31.52 25 
5. Net revenue l'' 121,53 39 4 14 14 8 1 32,25 40 
6, Net revenue iT 63.25 -10,60 -48.5 1,5 16 ,73 15 
7. R/C Ratio T' 3,98 15,10 1,30 15.0 5 59 14,00 5 
8. R/C Ratio il" 1,64 ,89 ,55 1 , 1 1  1,35 1,55 1 43 
'Revenue, value of material iiiput, and value ofialnir arc in DOO's Rp, 'Nd revenue 1 is levcnue niiiuis nuiterial input in HDD's Rp 
"Net revenue II is revenue minus material input and value ol'labor in DDD's Rp 
•'R/C Ratio I is the ratio of revenue and cost without value of labor, 'R/C Ratio II is the ratio of revenue and cost with value ol'lahoi included 
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ranged from Rp 1.000.00 {(alas yams) to Rp 77JZ20.00 (onions). The value of labor inputs 
ranged from Rp 12,500.00 (beans) to Rp 140,220.00 (cucumbers). The net revenue I 
(revenue -value of material input), or without labor cost, ranged from Rp 8.100.00 ( bananas) 
to Rp 140.220.00 (cucumbers). However, net revenue II (revenue - value of matenal input -
value of labor input), or with labor cost included, ranged from minus Rp 10.600.00 to 
positive Rp 94,110.00 (cucumbers). Because labor inputs are from the respondents 
themselves, net revenues I are more attractive than net revenues II. 
The R'C ratios are acceptable if equal to or greater than 1.00. Based on R, C ratio l. 
all foodcrops were acceptable. The highest R. C ratio I was for small green peas (15.10). 
followed by (alas yams, cassava, chilies. cow peas^ bananas, bengkuang fruits, cucumbers, 
peanuts, com. onions, rice, and beans (3.0). This implies that, based on R. C ratio I criteria, 
for everv- rupiah spjent, there would be produced the revenue of at least three rupiahs and the 
highest return was Rp 15.10. However, based on R C ratio II. there were some values below 
1.0: this means all foodcrops were not acceptable or profitable. Foodcrops that had R C ratio 
II below 1 0 were small green peas, egg plant, and beans. The RC ratio II ranged from 1.11 
{(alas yams) to 2.01 (cucumbers). 
Based on R C ratios I and II for foodcrops for every site (see Appendix B-Table B11). 
the "ideal" agroforestry systems were presented in Table 4.10. The value of RC ratios I and 
II for each foodcrop per site were slightly different for each foodcrop for all sites (Table 4.9). 
Based on RC ratios I. the most efficient systems ranged between 12.00 and 27.17: for 
every unit of Rupiah invested there would be produced a revenue between 12.00 to 27.17 
Rupiahs. The R'C ratios between the second and the fiflh most efficient ranged between 2.32 
and 14.00. This showed that cassava and chilies were the most efficient crops for all sites. 
Table 4.10 'Ideal' agroforeslry systems by site based on K/C Rji 
labor cost) 
Site Syslem based on K/C Ratio I 
No". Most 
Hlllcient Second Third T'ourth I'iTth 
1 Cucumbers Cassava Kicc I'eaiuit Cow peas 
(10 32)'" (5 18) ( 2 8 1 )  (2 42) (2 32) 
2 Cow peas Kice Cassava Cum Heans 
( I 8 K 8 )  (7 12) ( 6  0 4 )  ( 4  4 4 )  (3 00) 
3 Pcanuls Chilies Com Rice Cow peas 
nnd ( 8  5 8 )  ( 4  1 4 )  (3 4(>) ( 3  ( W )  
Cassava 
( 1 2  0 0 )  
4 Chilies Cassava Com OiiioDs I'eanuls 
( 1 5  0 0 )  ( 1 4  0 0 )  (8 29) ( 5  3 4 )  (5 28) 
5 Cassava I'iilas Iruits I'eniiuls liananas Kice 
(.15 13) ( 1 5  0 0 )  ( 3 2 3 )  ( 4  7 5 )  ( 3  8 5 )  
7 Cassava Ci)w peas Chilies lianaiias Peaiuils 
( 1 3 2 1 )  ( 8  1 7 )  ( 7 ( ) 7 )  ( 6  1 4 )  ( 6  1 2 )  
8 Sniall Cassava I'eanuls ('orn Cucuinhers 
yreen peas ( 1 3  5 9 )  ( 5  1 5 )  (4 02) ( 3  " 5 )  
(27 17) 
"There is not enough data for Site Number 6 
''Number in parentheses shows the R/C ratio index 
""Ideal model included only if ratio was at least 1,00 
I (excluding labor cost) and R/C Ratios II (including 
System based on K/C Ratio 11 
Most 
lilllcienl Second Third lourth 
Cucumbers Cassava Kice I'eanuls Com 
(2 .52) (1 66) ( 1  3 5 )  ( 1  3 1 )  (1 08) 
Cow peas Kice Com Onions Not 
(5 70) (3 16) (2 06) ( 1  4 2 )  applicable' 
I'eanuls Com Cassava Chilies Kice 
( 3 ( > 2 )  ( 2 0 3 )  (1 66) ( 1  4 7 )  ( 1  4 4 )  
Chilies Onions I'eanuls Cassava Nol 
(2 50) 2 08) ( 1  8 3 )  (1 04) applicable' 
Cassava K i c e d  7 3 )  Cuciunbeis Bananas Pcanuls 
(2 90) ( 1  6 5 )  ( 1  5 7 )  ( 1  5 1 )  
Ik'nukumi)' Cow peas Chilies C o m  ( 1  2 0 )  Kice 
fruits ( 1  3 3 )  ( 1 3 1 )  ( 1  1 5 )  
( 1  4 3 )  
Cucumbers Cassava I'eanuls Kice Noi 
(2 07) ( H I )  ( 1  1 4 )  ( 1  0 3 )  applicable' 
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However, based on R C Ratio II. one-half of the site had up to the fifth most efficient crop, 
but the remaining sites had only up to the fourth most efficient. This is because the "ideal" 
model would only be included if the ratios were at least 1.00. Based on the R.C Ratios II. the 
first and second most efficient foodcrops systems included cucumbers, chilies. com. rice, 
peanuts, cow peas, onions, and cassava. 
The R C efficiency measures suggest that farmers should plant a set of foodcrops 
different from those they currently planted (Tables 4.5). Ideally, proposed agroforestr\ 
systems based on Table 4.10 could be used by farmers to choose the "best" foodcrops to 
achieve the highest level of protlt. 
.\groforestry System Models for the Whole Period 
The Data: Major Trees 
After proposing agroforestry system models for the first three year-period, this 
section will propose agroforestr\- system models for the whole period. The whole period in 
this analysis means until the major trees are harvested, about 30 years. 
Table 4.4 shows species of major trees for every site. Mahoganies were planted in 
three sites, and Alhizzia falcaiana were planted in two sites, while other species such as 
pines, (. ananga (Morula, and Leucacnu leucocephala were only in one site. 
Analyzing agroforestry systems for the whole period requires a set of data from the 
beginning until the major trees are harvested. Growth data for the trees were not available 
and would not be easy to collect. Therefore, this section will employ assumptions and 
adjustments in order to illustrate agroforestry- system models that are suitable for this study. 
Based on forest classification, the Majalengka forest district is suitable for pine 
(64.80%) and mahogany (35.20°'o). Pine is Perum Perlmtani's second largest production. 
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whereas mahogany is the fourth. Pine production from the Sumedang forest district, about 
25 miles southwest from the Majalengka forest district was used to estimate the whole period 
yields, costs, and revenues. 
The rotation age of pine is 30 years. The data for 1-15 years were based on actual 
data, and for 16-30 years they were based on projection ( Sopandi 1994). Pines were planted 
by the "tumpangsari" system. For the first three-year period, pines were multicropped with 
foodcrops: after that the pines became a monoculture. The costs and benefits data for pine 
plantations including assumptions and adjustments are shown in Appendix B (Table B121 
The Data: Other Trees and Foodcrops 
The data for other trees and foodcrops were based on farmer plantings in 8 sites (4 
sites from Majalengka forest subdistrict and 4 sites from Ciwaringin forest subdistrict). Pines 
were planted in Site 3 (from the Majalengka forest subdistrict). Because the study will 
concentrate on pine, the data for other trees and foodcrops will be taken only from the 
Majalengka forest subdistrict. 
For ever\- site, one representative farmer was selected as the base for an "ideal" 
agroforestrv' system model. The representative must fulfill the following requirements. 
1 Both R-'C ratio I and II for foodcrops are greater than 1.00. 
2. The foodcrops components must not include cassava. 
3. The number of fruit trees for the analysis is at least one with a maximum of three. 
4. The proportion of the trees in the analysis is not more than 25% and if there are more 
than two types of trees, the proportion is not more than 50%. 
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The candidates for each site can be seen in Table 4. II. The cost and benefit data per site 
in the SFP land including assumptions and adjustments are shown in Appendix B (Table 
B13-B16). 
Cost-Benefit Analysis 
This study counted the costs and benefits in nominal values (the latest possible price with 
inflation included). Therefore, this study also used a nominal discount rate mstead of a real 
discount rate. The nominal discount rate for forestry activity and the agricultural sector in 
Indonesia is a charge of around 12% (Sopandi 1994): 12% is the discount rate used in this 
study. 
A sensitivity analysis will focus on changes in the discount rate and costs. Specifically, 
this study used a vanety of nominal interest rates (10. 12 and 15%) and costs (in Situation 1 
the value of the costs was constanL whereas in Situation 2, the costs were increased by 25° o). 
Tables 4.12 and 4.13 show benefit-cost analysis with various nominal discount rates in 
Situations 1 and 2. respectively From the tables, the benefit-cost analysis criteria, net 
present value (NPV). benefit-cost (B. C) ratio, and internal rate of return (IRR) were feasible. 
In addition, for all criteria, the ideal agroforestry system models are higher than the model for 
timber production only, e.xcept for Situation 2 for agroforestry system model in Site 2 for the 
B/C ratio with a nominal discount rate of 10%. In addition, even though the B/C ratios are 
generally the same between agroforestrv' models and timber production only, the NPVs were 
extremely different: for instance, in Site 1, the NPV (with a nominal discount rate of 15%) of 
the agroforestry system model is more than ten times greater than for timber production only. 
l able 4.11 
subdistrict 
. The proposed agroforestry system models for selected study sites in the Majalengka forest 
Site // R/C Ratio 1 R/C Ratio 1 1 I'oodcrops l-ruit trees selected 
1" 2.58 1 75 Corn, peanuts and rice Mangoes 
2'' 4.63 2.35 Corn and peanuts Mangoes and pineapples 
4.92 2 03 Corn, rice and chilies Mangoes and pineapples 
4'' 3.17 1.67 Corn, cow peas, onion, and chilies I'ineapples, (hnUiim ^ ncntona and 
sdhtk fruits 
"Data were taken from respondent If 10 
''FData were taken from respondent If 006 
"Data were taken from respondent If 026 
''iData were taken from respondent II 045 
Table 4.12. A comparison of pine versus agroforestry land management in terms of net present value and li/C ratio 
assuming nominal discount rates and zero rale ol'intlation 
Types of land management l()"'o l2".o I5"b lO"'!) 12% I3" n IKR ('!'o) 
Site I (.251 ha): 
Pine (Timber production only) 337 187 62 2.71 2.11 1.46 18 
Agroforestry system 269K 2104 lf^27 5.56 5.12 4.62 18 
Site 2 (.470 ha): 
IMne ( Timber production only) 63.< 350 117 2.71 2.11 1.46 18 
Agroforestry system 4047 2993 1474 2.51 2.31 2.07 -18 
Site 3 (.971 ha): 
Pine ('Timber production only) 1307 722 241 2,71 2.11 1.46 18 
Agroforestry system 9771 7421 5146 2.74 2.55 2.33 -18 
Site 4 (.201 ha): 
Pine (Timber production only) 271 150 50 2.71 2 11 1.46 18 
Agroforestry system 2382 2111 1768 2.56 2.54 2.52 -18 
l able 4,13. A comparison of pine versus agrolbrestry land management in terms of net present value and l i / C  ratio 
assuming nominal discount rales and 25"ii rale ofinllation 
Types of management l()'"o 
NPV 
12",. 15% lO"/., 
M/C 
12"n 15"« IRR 
Site 1 (.251 ha): 
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meaning that the agroforestry- system is potentially much more profitable compared with a 
monoculture of pine. 
In general, it can be concluded that the agroforestry system models proposed in this 
study are more profitable than timber production only, and that the NPVs of the agroforesir\ 
system model are up to ten times than more timber production only. 
To implement the candidate agroforestr\' s\-stems as seen on Table 4.11 and to obtam 
the NPVs as seen on Tables 4.12 and 4.13, farmers need to consider applying new 
agroforestry practices on their SFP land. Examples of new agroforestry practices are: 
including crops/trees that increase soil fertility, including crops/trees that reduce soil erosion, 
choosing multipurpose tree species, and giving credit to animal/green manure as a 
supplement to artificial nitrogen fertilizer. 
.\groforestry E.Ytension Program in the SFP 
The fourth objective of this study was to identify" the existing conditions of the 
extension program as perceived by farmers. Tnis section will discuss the organizational 
structure of the agroforestry extension program of the SFP. followed by extension activities 
in the SFP. attitudes toward the social forestry extension program (SFEP). attitudes toward 
the SFP extension personnel, deliver}- methods, and program evaluation. 
Organizational Structure 
Extensionists of the social forestry extension program (SFEP) are Perum Perhutuni 
staff members of all levels from foremen up to the level of Board of Directors accompanied 
by non-governmental organizations (NGOs) employed by Perum Perhuiani (Perum 
Perhutani 1995b). The organizational structure of the SFEP is presented in Figure 4.2. 
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Figure 4.2. Mechanism of implementation of the social forestry extension 
program in Java 
Note: 
: Consulting line : Commanding lme_ _. Cooidinating line 
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The organizational structure shows that SFEP moves from the Board of Directors (the 
highest level) down through regional officers, forest district officers, assistant forest district 
officers (forest subdistrict officer), forest ranger, and finally to foremen (the lowest). The 
SFEP also involves the provincial, district, and sub district governments, and village officer. 
At the highest level, the Board of Directors is assisted by the Ford Foundation, other NGOs. 
and educational units (Institute University i. 
Five institutions are involved m the SFEP: Perum Perhutani (from the highest to the 
lowest levels), the Ford Foundation (supports community development). NGOs (function as 
counterparts to Perum Parhiitani and FFG in community development, and assists in the FFG 
extension activities), InstituteUniversitv' (supports research activities), and the government 
(from the provincial to village levels). The government is involved in the SFEP in order to 
coordinate other institutions participating in community- development: as long as the program 
involves citizens, government must be involved. 
In the organizational structure of agricultural extension held by the ministry of 
agnculture in Indonesia, the number of institutions involved is fewer than exist in the 
structural organization of SFEP (Adiyoga 1994). As stated by Vergara and MacDicken 
(' 1990). the implementation of agroforestry extension is more difficult than that of 
agricultural extension. In addition, probably Perum Perhutam is the source of this limitation: 
therefore, the SFEP involves more institutions than agricultural extension. 
The Majalengka and Ciwaringin forest subdistricts, where the SFP were 
implemented, have only one extensionist from NGO. This is not only true in the Majalengka 
forest district, but also for the other forest districts. Ismawan et al. (1984) indicated that the 
basic problem in FFG extension is the striking imbalance between the number of 
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extensionists and the number of FFGs and size of the area. From Perum Ptdrhufuni pomt of 
view, the extension services are seen as just an additional low-pnorit\' burden, as compared 
to their main and considerable duties of tending the main timber crop trees (i.e.. pines or 
mahoganies). Thus, Ismawan et al. (1994. p. 105) concluded, "the social forestrv "s extension 
program does, indeed, suffer from a part-time s\Tidrome." Since the extension program in 
agroforestrv' is more complicated than extension in agriculture, the extension program in 
agroforestr\' must be conducted as a full-time dutv" or commitment. 
Extension Activities 
Respondents indicated the numbers of meetings, problems regarding plants trees, and 
the number of consultations to solve problems in the previous year. These results are 
presented in Table 4.14. Thirty -one percent of the respondents attended four meetings in the 
previous year, followed by 27, 17, and 13° o. respectively for three, two, and one meetings. 
Thirteen percent of the respondents never attended any meetings. These figures were more 
or less the same for respondents classified as members and leaders in the number of meetings 
attended. Leaders tended to attend more meetings than did members. 
Nearly all (92%) respondents stated that they had problems in the previous year 
regarding plants/trees in the SFP. A higher percentage of members than leaders reported 
problems. However, the percentage of members w ho consulted with someone about the 
A 
problems was lower than leaders. As seen in Table 4.14, only 48% of members consulted 
about their problems, whereas 64% of leaders did. The percentage of all respondents who 
consulted about their problems was 56%. The number of consultations for members and 
leaders was different. From the table. 64% of members consulted once, and only 36% 
consulted twice. However, for leaders, 38% made a consultation once and 62% made 
I l l  
Table 4.14. Number of meetings and consultations in the social forestr>' extension program 
(n=101) by members and leaders in 1996-1997. in the Majalengka forest district 
All 
Description Members Leaders respondents 
The number of meetings attended: : 
0 14% 9% 13% 
I 17% 0% 13% 
18% 14 % 17°o 
J 27''-o 27 % 27% 





Respondent stated that he had a problem 95% 82% 92° 0 
in the last one year regarding plants/trees 
in the SFP 
Respondent consulted about the problem 48% 64% 56°o 
with friends, leader, the SFP staff, and 
others 
Consultation number: 
1 64% 38% 55''o 
26°o 62'"o 45°o 
100% 100% 100% 
''Total percentage may not equal 100*^ 0 because of rounding errors 
uvo consultations. Fifty-five percent of respondents on average sought consultation once and 
45% twice. 
Clearly, FFG leaders attended more meetings and sought more technical consultations 
related to their SFP problems. FFG leaders were much more active in the SFP than members 
and thus were able to share knowledge with less active FFG members. 
Table 4.15 presents results from official meetings by the SFEP. The table shows 
results the time that the meetings were held, the topics covered, typical responses by 
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Table 4.15. Time, topics, comments, and conduct of social forestn- e.xtension meetings m 
1996-1997 in the Majalengka forest district 
Description of the meeting %' 
Time: 
1. Before the planting season 14% 
2. During the planting season 86% 
lOO^o 
Topics: 
I. Related to the plants/trees 96°o 
2. Related to agriculture other than plants-trees. O^'o 
3. Organization 1% 
4. Others 3"b 
100% 
Comments: 
1. The topic related to a practice of social forestry that I have 93% 
used. 
2. The topic did not relate to a practice of social forestry- that I 7% 
have used. 
3. 1 did not understand the topic being discussed. 0% 
4 I did not have any comment. 0"o 
5. Others 0% 
100% 
The meeting was conducted by: 
i. The SFP staff • o 
d 0
0 
2. Group leader 4''o 
3. Village leader 11% 
4. Others 0 ° o 
100% 
•"The percentages obtained based on the number of responses received 
113 
attendees, and who conducted the meetings. Meetings were conducted during the plantmg 
season (86%). Only a small percentage (14%) of the meetings were conducted before the 
planting season. The topics of the meetings mainly related to plants/trees (96°o). with a 
small percentage on organization (l°o). and other areas such as safety, elimmating forest 
fires^ and savings (3%). Comments on related to the topics indicated that 93° o of 
respondents believed the topic related to their practice of social forestry: whereas only l° o of 
respondents stated the contrary. The meetmgs were conducted by the SFP staff (85° o). 
followed by the village leader ( n°'o) and then the group leader (4%). 
The objective of the SFEP as stated in "Extension Guidelines of Forest Village 
Community Development - Social Forestry in Perum Parhutam" is to increase communit\' 
participation on utilizing forest resources to achieve: forestry development, increasmg 
community welfare, and improvement of forestry village biophysics (Peruni Parhutani 
1995a). The SFEP seems to have achieved somewhat its objectives. Based on the study, 
respondents not only attended the meetings as indicated in Table 4.14. but also consulted 
staff and leaders if they faced problems with their SFP land. In addition, the study found that 
participants had adopted many of the recommended practices (Table 4.15). 
Table 4.16 shows time, topic, comments and participation in consultation. Table 4.16 
shows that the time of consultation was almost the same as of meeting time, mainly dunng 
the planting season. Ninety-eight percent of the topics were related to plants/trees and only 
2°'b were related to agriculture other than plants/trees such as marketing and processing of the 
produces. Comments on the consultation topic showed that 92% of respondents stated that 
the topic was related to a previously used practice of social forestry, and only 8% of 
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Table 4.16. Time, topics, comments, and participation in consultation of the social forestn 
extension program by farmers in 1996-1997 
Description of consultation 
Time: 
1. Before the planting season 
2. During the planting season 97° o 
99''°o 
Topics; 
1. Related to the plants/trees 98° o 
2. Related to agriculture other than plants/trees. 2° o 
3. Organization 0% 
4. Others Q^ o 
100% 
Comments: 
1. The topic related to a practice of social forestry- that I have 92° o 
used. 
2. The topic did not relate to a practice of social forestry' that 1 8°/o 
have used. 
3.1 did not understand the topic being discussed. 0% 
4. I did not have any comment. 0° o 
5. Others 0% 
100% 
Consultation panicipant: 
1. Friends 20% 
2. Group leader 58°'o 
3. The SFP staff 20% 
4. Village leader 2°o 
5. Others 0% 
100% 
"The percentages obtained based on the number of responses receive 
''Total percentage may not equal 100% because of rounding errors 
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respondents stated the contrarv'. Respondents consulted with group leaders (SS^ o). followed 
by the SFP staffs and friends (20% each), and village leader (2°o) on their SFP problems. 
From Table 4.16. it can be concluded that respondents were familiar with 
consultation. In addition, group leaders (58°o) played a significant role in consultation with 
farmers, whereas extension staff were less involved (20%) in these one-on-one consultations. 
Attitudes Toward the Social Forestry Extension Program and Personnel 
Respondents were asked to describe their attitudes toward the social forestry 
extension program and personnel. All responses were rated on a 1.0 to 5.0 scale, with 5.0 
meaning strongly agrees with statement. These results are shown in Tables 4.17 and 4.18. 
The highest average score was for the statement that "the programs undertaken by extension 
were beneficial" (4.06). This means that respondents "agreed" to "strongly agreed" that the 
extension programs were personally worthwhile. A minority of respondents agreed that the 
extension programs should be termmated or that they did not gain much from the extension 
programs. 
On average, respondents stated that they were "neutral" to "agree" with the following 
statements: 1) the programs were planned based on farmers" needs. 2) the programs 
encouraged farmers" involvement. 3) extension provided adequate training. 4 ) the e.xtension 
services helped participants to solve a lot of their problems. 5) respondents" incomes 
increased significantly after they became involved with the SFP, and 6) extension programs 
promoted the development of agroforestry. 
Respondents stated "disagree" to "neutral" for the statements; 1) the extension 
programs were comprehensive, 2) the e.xtension programs provided credit facilities that 
Table 4.17. Kespondenls' altitudes toward the social forestry extension program in 1996-1997 
Respondents' opinion about tlie Si"!' 













The programs undertaken by extension 
that you attended were beneficial 
The programs were planned based on the 
farmers' needs, 
The extension programs were 
comprehensive. 
The programs encouraged farmers' 
involvement. 
Hxtension programs should be 
terminated 
Itxtension provided adequate training. 
I did not gain much from the extension 
programs 
The extension programs provide credit 
facilities that enabled me to buy 
agricultural inputs. 
The extension programs provide 
marketing services that help me to get 
better prices for my agricultural produce. 
The extension services hel|Ted me to 
solve a lot of my problems. 
My farm income increased significantly 
after I became involved with the 
agroforestry program 
Hxtension programs promoted 
development of agroforestry 
Std. 
11 Meati Dev. 
99 4.06 .34 
97 3.57 .78 
96 2.91 .96 
95 3.60 .79 
97 2.05 .65 
97 3.60 .80 
96 2.33 .87 


























































Strongly disagree; 2 Disagree; 3 Neutral; 4 Agree; and 5 Strongly agree. 
Table 4.18. Respondents' attiludes toward the social forestry extension petsonnel in 1996-1997 
Respondents' opinion about the Sl-P Std. Percentage" 
No. personnel n Mean Dev. 1 2 3 4 5 
I. 1 felt comfortable working with the 98 4.04 .32 0 0 3 90 7 
extension personnel. 
2. The personnel were very concerned 
about iny welfare. 
98 3 22 .97 1 35 5 59 0 
3. 1 always contacted the personnel for 
help. 
98 3,36 ,91 0 28 11 59 2 
4. The personnel were knowledgeable in 98 3.82 ,41 0 1 16 83 0 
their area of responsibilities. 
5. The personnel were not dedicated to 
their work. 
98 3 21 ,99 2 31 14 50 3 
6. The personnel showed respect towards 
farmers. 
98 2.99 ,98 0 47 8 44 1 
7. The personnel were not willing to help 
solve farmers' problems. 
98 2 26 .71 4 78 7 11 0 
8. The personnel were willing to visit 
farmers' fa mi. 
97 3,87 .59 1 5 3 88 3 
9. The personnel showed low j">erformance 
in their work. 
98 2 54 .85 0 69 7 24 0 
10. The personnel were a good source of 
information. 
98 3,84 .59 0 7 5 85 3 
II. The personnel always provided their 
services to me and other farmers. 
98 3.95 .36 0 2 3 93 2 
12. The [wrsonnel were always punctual in 
any meetings/activities. 
98 3.85 .65 0 7 10 77 6 
13 It was very easy to meet the personnel 98 3,74 71 2 7 7 82 2 
14. The personnel were always there when 
they were needed. 
97 3.57 72 0 10 26 61 3 
"1 -= Strongly disagree; 2 Disagree; 3 - Neutral; 4 Agr Lie; and 5 Strongly agree. 
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enabled buying agricultural inputs, and 3) extension programs provided marketing ser% ices 
that helped in getting better prices for agricultural products. 
Based on the data in Table 4.17. which focuses on fanners" attitude towards the 
SFEP. farmers were mostly satisfied with the extension program. However, some aspects of 
the SFEP need to be improved, especially in marketing and in providing credit for 
production. Saragih and Sunito {1994) noted the same deficiencies in their study 
The personnel of the SFEP in this study refer to the extensionists involved in 
extension services in the field. The majority' of the extensionists are officers from the 
Majalengka forest distnct and extension agents from NGOs. Table 4.18 shows that the 
highest average score was for the statement that respondents "felt comfonable working with 
the extension personnel" (4.04). This means that respondents "agreed" to "strongly agreed" 
that they can work with the extension staff. Respondents did not agree with the following 
statements: the e.xtension personnel were not willing to help solve farmers" problems: and the 
extension personnel showed low performance in their work. 
Respondents gave their opinion from "neutral" to "agree" for the statements: I) the 
personnel were ver\" concerned about their welfare. 2) they always contacted the personnel 
for help. 3) the personnel were knowledgeable in the area of responsibilities. 4) the personnel 
were not dedicated to their work. 5) the personnel were willing to visit farmers" farms. 6) the 
personnel were a good source of information. 7) the personnel always provided farmers with 
services. 8) it was easy to meet the personnel, and 9) the personnel were always there when 
they were needed. However, respondents gave their opinion as almost neutral (2.99 score) 
for the statement that the personnel showed respect toward farmers. 
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From Table 4.17. it can be concluded that farmers were mostly satisfied with the 
SFEP's personnel. However, some of the SFtP's personnel need to improve, especially in 
how they show respect for farmers. 
Delivery .VIethods 
The SEFP employs a vanety of delivery methods. These can be classified as mass, 
group, and individual delivery methods. Respondents" opinions on deliver\- methods in the 
past and preference for the future are presented in Tables 4.19 - 4.21. 
Respondents' rating of mass delivery methods wzis from important to very important 
in the past and also for the future. In addition, respondents stated that mass delivery methods 
will be more important in the future. The highest scores were found for the achievement 
contest, followed by movies, general lecture, e.xhibition, the skill contest, and the use of mass 
media in the past. 
The respondents' preference for the future on mass delivery methods was found to be 
slightly different as compared with the past. The highest score was found in movies, 
followed by the skill contest, general lecture, the achievement contest, and the use of mass 
media and exhibition (at the same score). 
From Table 4.19 it can be concluded that all mass delivery methods that have been 
used in the SFEP have been important and are considered to be even more important in the 
futixre by respondents. The uses of mass media were given the lowest scores both in the past 
and in the future because these types of mass delivery methods, especially newspapers, are 
uncommon for respondents. However, respondents were very familiar with radios and TVs. 
Respondents' rating of group delivery methods was from important to very important 
in the past and also for their preferences in the future. In addition, respondents stated that 
Table 4.19. Respondents' opinions on mass deliver)' methods on the past and preference for the future in 1996-1997 
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"I ^ Very unimportant; 2 Unimportant; 3 Neutral; 4 Important; and 5 Very important. 
Table 4.20. Respondents" opinions on group delivery methods on the past and preference for the future in 1996-1997 
Std, Percentage" 
Na Group delivery methods n Mean Dev, 1 2 3 4 5 
I. Meetings 
Past 82 4,27 ,45 0 0 0 73 27 
Future 98 4,32 ,47 0 0 0 68 32 
2, On farm trials 
Past 3.^ 4,31 ,47 0 0 0 69 31 
Future 88 4 23 ,54 0 1 2 69 27 
3. Training 
Past 71 4,25 ,55 0 1 1 68 30 
I'uture 98 4,33 ,55 0 1 1 62 36 
4. Tours 
Past 39 4.21 ,61 0 0 10 59 31 
I'uture 93 4,45 .52 0 0 1 53 46 
5. Ciroup discussion 
Past 87 4,23 .56 0 1 3 67 29 
Future 97 4,3! .53 0 1 0 66 33 
"1 = Very unimportant; 2 ^ Unimportant; 3 Neutral; 4 ^ Important; and 5 Very important. 
Table 4.21. Respondents' opinions on individual delivery methods on the past and preference for the future 
in 1996-1997 
Std, Percentajje" 
Individual deliverymethods n Mean l)ev^ 1 2 3 4 5 
Visiting 
Past 73 4.22 .61 {) 1 6 46 22 
I'uture 97 4.29 ,56 0 1 2 64 33 
Internship 
Past 19 3.84 ,69 0 5 16 68 11 
I'uture 87 4,10 .59 0 2 6 71 21 
Face to face conversalioii 
Past 84 4 27 .50 0 0 2 68 30 
I'uture 96 4.39 .49 0 0 0 62 39 
Interview 
Past 75 4.29 .56 0 1 1 64 33 
I'uture 98 4.32 .58 0 2 0 62 36 
"i = Very unimportant; 2 ^ Unimportant; 3 Neutral; 4 ^ Important; and 5 Very important. 
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mass deliverv- methods will be more importam in the future, except for on-farm trials. The 
highest score was found for on-farm trials, followed by meetings, training, group discussion 
and tours in the past. 
The respondents' preference for future group delivery methods was found to be 
slightly different as compared to the past. The highest score was found for tours, followed b> 
training, meetings, group discussion, and on-farm trials. 
From Table 4.20. it can be concluded that all group delivery methods that have been 
used in the SFEP are important in the past and are expected to be even more important in the 
future. The use of tours was given the highest score in the future because this type of group 
delivery method provides not only learning, but also offers recreation and social events for 
respondents to see other places. 
Respondents' opinion on individual delivery methods were rated fi'om important to 
ver\' important in the past and their preference in the future, e.xcept for internship (neutral to 
important). In addition, respondents gave their opinion that individual deliver\- methods will 
be more important in the future. The highest score was found for interview, followed b\ 
face-to-face conversation, visiting, and internship. 
The respondents' preference for the future on individual delivery' methods seemed to 
be slightly different as compared to the past. The highest score was found in face-to-face 
conversation, followed by interview, visiting, and internship. 
From Table 4.21, it can be concluded that almost all individual delivery methods that 
have been used in the SFEP are important in the past and are expected to be even more 
important in the future by respondents. The use of face-to-face conversation was preferred 
now and in the future. This phenomenon has been indicated before; there was evidence 
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about the imbalance between the extensionist from NGO and the number of FFGs and the 
size of the SFP. Ismawan et al. {1994) stated that the ratio of field staff for the extension 
services compared to the number of FFGs is 80 to 3.612, with ever\' FFG consisting of about 
20 farmers. Thus, the prospect for more face-to-face conversations between farmers in the 
SFP and extensionists seems very limited in the future unless more staff are added to the 
SFEP. 
The final discussion of this seaion analy-zes the importance of delivery methods for 
the future compared to the past. Table 4.22 shows the relationship between ranking in the 
expected future and the past of delivery- methods and Table 4.23 shows rankings of all 
delivery methods by importance for the future compared to the past. 
Tables 4.19 to 4.21 show that the scores of delivery methods were not normally 
distributed. Therefore, the scores were transformed into ranks, and the ranks were tested by 
Friedman's two way ANOVA (Hollander and Wolfe 1973). 
Table 4.22 shows that for almost all delivery methods the relationship between the 
future and the past ranks were statistically signiflcanL e.xcept for the achievement contest and 
exhibitions. This means that farmers had high expectations as to future improvements of 
performance related to extension delivery methods. 
For every delivery method, rank was given to both the future and the past (between 1 
and 2). The results show that the change in mean ranks (A mean ranks) are positive for all 
delivery methods. These results conflicted a little bit with results in Table 4.20, where the 
score on farm trials in the future was lower than that for the past. However, Table 4.23 
shows that on-farm trials" rank in the future was higher than that for the past. These mixed 
results seem to be caused by different calculation methods, and not by inconsistent responses 
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Table 4.22. Relationship betvueen ranking in the expected future and the past of deliver\ 
methods using Friedman's two-way ANOVA 
Delivery methods Mean ranks Chi-square 
Future Past 
Mass tvDe: 
The use of mass media 1.59 1.41 10.71** 
The achievement contest 1.56 1.44 1.60 
The skill contest 1.67 1.33 13.00** 
General lecture 1.58 1.42 12.25** 
Movies 1.64 1.36 
Exhibitions 1.55 1.45 2.00 
GrouD tvTje; 
Meetings 1.55 1.45 Q,00»* 
On farm trials 1.57 1.43 5.00* 
Training 1.56 1.44 7.36** 
Tours 1.68 1.32 14.00** 
Group discussion 1.55 1.45 9.00** 
Individual tvTx; 
Visiting 1.58 1.42 12.00** 
Internship 1.63 1,37 5.00* 
Face-to-face conversation 1.55 1.45 9.00** 
Interview 1.57 1.43 11.00** 
Note: 
** Statistically significant at p < 0.01 
* Statistically significant at p < 0.05 
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by fanners. Table 4.20 was obtained by the comparison bet\^een the average in the future 
and the past scores, but Table 4.22 transformed the scores into ranks. 
The higher the rank, the more important is the deliver\- method. The differences 
between the future and the past ranks were calculated. Table 4.23 shows the rank within the 
type of delivery methods and the rank of all methods. In mass-t\pe delivery methods, the top 
rank was accorded to the skill contest, followed by movies, the use of mass media, general 
lecture, the achievement contest, and exhibitions. In group-type delivery- methods, the top 
rank was tours, followed by on-farm trials, training, and meetings and group discussion (at 
the same ranks). In individual-delivery methods, the top rank was internship, followed by 
visiting, interview, and face-to-face conversation. The five top ranks based on all delivery 
methods were tours, followed by the skill contest, movies, internship, and the use of mass 
media. 
Program Evaluation 
The study employed the formative approach . The CIPP approach was used in this 
study to evaluate the social forestry extension program (SFEP). The focus of the CIPP were 
context, input, and process evaluation. 
Context Evaluation 
The target of the SFEP was farmers participating in the SFP. Five institutions are 
involved in the SFEP: Perum Perhutani. Ford Foundation, NGOs, Institute/University, and 
the government. Both Perum Pehutani and the government were involved from the highest 
to the lowest levels of strata for Perum Perhutani and from the province to village levels for 
the government. This distribution aims to achieve the highest benefit of the social forestry 
extension services (SFES) to the target. 
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Table 4.23. Ranks of the importance of the future compared to the past of delivery- methods 
A Rank 
Delivery methods Mean ranks Mean within Rank all 
Future Past ranks t\pe methods 
Mass t\t)e; 
The use of mass media 1.59 1.41 .18 J 5 
The achievement contest 1.56 1.44 .12 5 10.5 
The skill contest 1.67 1.33 .34 1 
General lecture 1.58 1.42 .16 4 6.5 
Movies 1.64 1.36 .28 -) j» 
Exhibitions 1.55 1.45 .10 6 13,5 
GrouD rvne: 
Meetings 1.55 1.45 .10 4.5 13.5 
On farm trials 1.57 1.43 .14 T 8.5 
Training 1.56 1.44 ,12 J 10.5 
Tours 1.68 1.32 .36 1 1 
Group discussion 1.55 1.45 .10 4.5 13.5 
Individual t\T)e; 
Visiting 1.58 1.42 .16 -) 6.5 
Internship 1.63 1.37 ,26 1 4 
Face-to-face conversation 1.55 1.45 .10 4 13.5 
Interview 1.57 1.43 .14 '> J 8.5 
There was evidence that from the Femm Ferhuiani pomt of view, the SFES are seen 
as just an additional low priority- burden, as compared to their main and considerable duties. 
An explanation of this phenomenon is the fact the social forestry- program, so far. does not 
have a division, or even a subdivision, that is responsible for the implementation of the SFP, 
As seen on the Figure 4.2. the SFEP was prepared by the Environment Affairs Sub-Division, 
under the Forest Establishment Affair Division. The SFEP requires thorough attention 
because the SFP involves community living surrounding the forests. In addition, the SFP 
was included into the forest village community development. 
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Input Evaluation 
This evaluation will be mainly based on respondents" responses on their attitudes 
toward SEFP and SFP extension personnel deliverv- methods. In general, respondents ga\e 
their opinion from neutral to agree to the SFEP. The highest score achieved for the anitudes 
toward the SFEP was for the statement that the programs undertaken by the SFES were 
beneficial. From this, it can be concluded that the SFEP achieved its objectives. However, 
some aspects of the SFEP need to improve, especially in marketing and providing credit for 
production. This was also noted as needing inclusion in the SEFP by Saragih and Sunito 
(1994). 
In general, respondents gave their opinion from neutral to agree to the SFP extension 
personnel. Thee highest average score was achieved for the attitudes toward the SFP 
e.xtension personnel was for the statement that respondents felt comfortable working with the 
extension personnel. From this, it can be concluded that the SFP extension personnel 
achieved somewhat its objectives. However, some of the SFEP's personnel need to improve, 
especially in respecting fanners. 
Respondents rating of almost for all deliverv- methods that have been used in the 
SFEP are important m the past and are expected to be even more important in the future. In 
addition, the relationships betvreen the future and the past ranks were statistically significant 
for almost all delivery' methods. This means, respondents had high expectations as to future 
improvements of performance related to extension delivery methods. 
Process Evaluation 
The SFES conducted by the Majalengka forest district achieved somewhat its 
objective as mentioned in "Extension Guidelines of Forest Village Community Development 
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- Social Forestrv' in Perum Perhutani " Respondents attended not only the meetings, but also 
are familiar with consultation, a more "voluntai^" meeting. These results showed that 
respondents felt welcome by the SFEP. Thus, improvement to the SFEP are highl\ 
recommended, especially to eliminate shortcomings in conte.xt and input evaluations. 
Factors Influencing the Adoptability of Agroforestry Practices 
The fifth objective of the study was to determine factors influencing the adoptability 
of the agroforestry system models for fanners. Discussion in this section will be based on 
the conceptual model stated in Figure 3.1. This section will first discuss respondents' 
opinions on the influence of innovation attributes. Secondly, this section will discuss 
respondents' opinions on adoption of agroforestry practices. And finally, this section will 
discuss the regression model of the adoption of new agroforestry practices. 
The Influence of .Attributes of Innovation 
Respondents were asked their opinions on the influence of innovation attributes based 
on commonly found practices that affect the adoption of agroforestry practices. Table 4.24 
presents respondents" opinions on the influence of various attributes associated with the 
adoption of an innovation. 
Fourteen statements were given to respondents concerning when they will implement 
new agroforestry practices. They were asked to give their opinions regarding the statements 
by scoring the influences from I for very little influence to score a 5 for ver\' much influence 
on adopting the agroforestry innovation. These statements will be discussed in detail in the 
following paragraphs. 
Availability of labor: Respondents" opinion regarding this statement was on average 
3.49 (from some to much influence on adopting agroforestry practices). This means that 
Table 4.24. Kespondenls' opinions on the inllnenee of innovation attributes on the adoption oTagrolbrestry practices 
in im-1997 
No. 
inllnenee on adoption 
oTagroforestry practices 
1. Availaliility of labor (A riN( )V I)' 
2. ()p|K)ilunily to try il on a small scalc 
(ATIN0V2). 
3. Possibility of increasing family food 
supply (ATIN()V3) 
4. Availability of necessar)' inputs 
(ATINOVM), 
5. Opportunity to watch how to do il 
(ATINOV5). 
6. Cash crop possihilily (A IINOVO). 
7. Benefit to your grandchildren 
(ATINOV7). 
8. Requires special knowledge/skills lo 
doil(AIIN()V8). 
9. Whether it is a man's or woman's job 
(AflN0V9). 
10. Similarity lo what I already know 
how to do (ATINOV 10). 
11. Improvement of the environment 
(ATlNOVIi). 
12. Opinions of other farmers 
(ATIN0VI2), 
13. It was easy for you to leiun 
(ATIN0VI3). 
14. Possibility of Hying just a pari of idea 
(AT1N0VI4). ^ 
" I Very little; 2 l-ittle; 3 - Some; 4 Much; anTl 5 Very much. 
''Word in parentheses will be used for the names of variables for regression analysis 
Std. Percentage" 
n Mean Dev. 1 2 3 4 5 
()() " 3.49 .00 ' 1 14 61 5 
100 3,5') .68 0 10 22 67 1 
100 3.79 .79 0 9 13 68 10 
100 3,53 .82 0 19 II 68 2 
100 3 ')l .45 0 2 0 85 4 
! ( ) ( )  3,30 .80 0 22 22 51 5 
100 3.71 .62 0 7 17 74 2 
100 2 48 .88 9 51 23 17 0 
100 3.77 ,55 0 5 14 80 1 
08 3.26 .83 0 25 26 50 0 
»>') 3.80 . 5 1  0 3 10 82 5 
100 2.% 1.07 6 30 10 -43 2 
100 3.87 .44 0 2 1 1 85 2 
100 3.57 .78 0 13 22 60 5 
o 
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respondents consider how much labor is needed and how much labor they have available as 
they decide whether or not to adopt new agroforestry practices. 
Opportunity to try it on small scale: Respondents" opimon regarding this statement 
was on average 3.59 (from some ro much influence on adopting agroforestry practices). This 
means that the more opportunity to try it on a small scale, the more farmers are willing to 
adopt new agroforestry practices. 
Possibility of increasing family food supply: Respondents" opinion regarding this 
statement was on average 3.79 (fi-om some to much influence on adopting agroforestry-
practices). This means that the more the greater the possibility of increasing family food 
supply through the agroforestry practices, the more the farmers will adopt the new 
agroforestry practices. 
Availability of necessary inputs: Respondents" opinion regarding this statement was 
on average 3.53 (from some to much mfluence on adopting agroforestry practices). This 
means that the more available the necessary inputs are, the more farmers are willing to adopt 
the new agroforestry practices. 
Opportunity to watch how to do it: Respondents" opinion regarding this statement 
was on average 3.91 (much influence on adopting agroforestry practices). This means that 
the more opportunities to watch how ro do it, the more respondents will adopt the new 
agroforestry practices. 
Cash crop possibility: Respondents" opinion regarding this statement was on 
average 3.39 (from some to much influence on adopting agroforestry practices). This means 
that the greater the cash crop possibility, the more likely it is. 
Benefit to your grandchildren: Respondents' opinion regarding this statement was 
on average 3.71 (from some to much influence on adopting agroforestr%' practices). This 
means that the greater the possibility of benefit to their grandchildren, the more likely it is. 
Requires special knowledge/skills to do: Respondents" opinions regarding this 
statement was on average 2.48 (from little to some influence on adoptmg agroforestrv-
practices). This means that respondents were not very concerned about needing to learn new 
skills when they make decisions about whether or not to adopt new agroforestrv practices. 
Whether it is a man's or woman's job: Respondents' opinion regarding this 
statement was on average 3.77 (from some to much influence on adopting new agroforestr\' 
practices ). This means that there is evidence that adoption of the new agroforestr\- practices 
requires gender segregation for jobs. In the study area it was found, for instance, that 
preparation of land was done by husbands (males), whereas in a majority of cases, weeding 
and harvesting were done by their wives. Table 4.1 shows that 94% of respondents" wives 
participated in the SFP. 
Similarity to what I already know how to do: Respondents' opinion regarding this 
statement was on average 3.26 (from some to much influence on adopting agroforestrv 
practices). This means that the more similar the agroforestry practices are to what 
respondents already know how to do, the more likely respondents are to adopt the new 
practices. 
Improvement of environment: Respondents' opinion regarding this statement was 
on average 3.89 (much influence on adopting agroforestry practices). This means that the 
greater the possibility of improving the environment, the more respondents are willing to 
adopt new practices. 
1 n IJJ 
Opinion of other farmers: Respondents' opinion regarding this statement was on 
average 2.96 (some influence on adopting agroforestr>' practices). This means that 
respondents do not depend much on the opinion of other farmers in choosmg to adopt new 
agroforestry practices. 
It was easy for you to learn: Respondents' opinion regarding this statement was on 
average 3.87 (much influence on adopting agroforestr\' practices). This means that the easier 
the agroforestrv' practices are to learn, the more likely it is. 
Possibility of trying just a part of idea: Respondents' opinions regarding this 
statement was on average 3.89 (much influence on adopting agroforestry practices). This 
means that the greater the possibility of trying just a pan of the idea, the more likely it is. 
It can be concluded that respondents were influenced to adopt new agroforestry-
practices in many ways. 
Adoption of new practices 
Respondents were asked their opinions on the adoption of new practices of 
agroforestr\-. The statements were a set of new agroforestry practices that are potentially 
imponant to respondents. Table 4.25 presents respondents" opinions on attributes and their 
influence on adoption. 
Nine new agroforestry practices were given to respondents. They were asked to give 
their opinion on those practices with the following scores; 
1 = If you find the practice is inappropriate and you have decided not to use it. 
2 = If you have just become aware of the practice. 
3 = If you are still looking for more information about the practice before making a 
decision. 
Table 4.25. Respondents' level of new agroforcstry practices applicable to the social forestry program in the Majalengka 
forest district in 19%-1997 
Respondents' opinion on the following Std. Percentage" 
No. adoption practices n Mean Dev. 1 2 3 4 5 
1. Use of tablet fertilizer (ADOPI)' 83 2.25 1.73 63 4 1 11 22 
2. Use of multiple cropping (An( )P2) 92 4.43 1.23 10 1 0 14 75 
3. Increasing the area of recommended 
crops/trees (AD()P3). 
84 3.01 1.73 37 2 17 11 33 
4. including crops/trees that increase soil 
fertility (ADOIM). 
89 4.07 1.18 5 H) 8 29 48 
5. Including crops/trees that reduce 
erosion (AD(^P5). 
88 4.28 1,16 7 3 6 23 61 
6. Choosing multipurpose tree species 
(ADOP6). 
95 4.55 .82 3 0 2 28 66 
7. Controlling weed through increased 
use of mechanical cultivation 
(AD0P7). 
71 4.18 1.50 16 3 1 9 72 
8. Reducing the rate of herbicide 
application (AD0P8). 
83 3.42 1.58 18 16 13 12 41 
9. Giving credit to animal/green manure 
as supplements to artificial nitrogen 
fertilizer (AD0P9). 
74 4.39 1.16 7 4 1 19 69 
"Note; 
1 = If you llnd the practice is inappropriate and you have decided not to use it. 
2 ^ If you have just become aware of the practice. 
3 If you are still looking for more information about the practice before making a decision 
4 - If you are now trying the practice on portions of your farm. 
5 If you have now adopted the practice as standard practice of your farm 
''Word in parentheses will be used for the names of variables for regression analysis 
135 
4 = If you are now trying the practice on ponions of your farm. 
5 = If you have now adopted the practice as standard practice of your farm. 
However, based on the pretesting and training questionnaires, additional alternatives 
were proposed. Respondents may be familiar with practices, but unable to practice them 
because of limitations on their resources such as money. Therefore, the number of 
respondents accounted for in Table 4.25 is quite a bit lower compared to the respondents 
accounted for in Table 4.24. 
Use of tablet fertilizer: One respondent stated that he was familiar with this practice, 
but he was unable to use it because of limitations on resources such as money. Tablet 
fertilizer is mainly used for paddy land (for rice production). Therefore, the average score of 
2.2 does not accurately reflect the bi-modal situation. 
Use of multiple cropping; On average 75°-o of respondents had already adopted this 
as standard practice on their farms. This is validated by the eight types of foodcrops grown 
on the SFP land. Multiple cropping is recognized by farmers because of its agronomic 
benefit, market potential, and economic advantages. 
Increasing the area of recommended trees: There were some respondents willing 
to increase the area of recommended trees, but they were unable to do this because of limited 
lands. The average score was 3.01. but the percentages give a more accurate picture of the 
situation. For 37%, the practice was inappropriate: 47% were either trying it or had adopted 
It. 
Including crops/trees that increase soil fertility: The average score of this practice 
was 4.07. This means that respondents were "now trying the practice on a portion of their 
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SFP land." Respondents planted trees that increase soil fertilitv" such as Leucaena 
leucocephala, Calliandra calyothirsus. and Albi~ia falcatana (SQt Table 4.4). 
Including crops/trees that reduce erosion: The av erage score of this practice was 
4.28. This means that respondents were somewhat "now trying the practice on portion of 
their farms" and "have now adopted the practices as standard practice." Respondents planted 
trees that reduce erosion such as Leucaena leucocephala^ Calliandra calyothirsus, and 
Albizzia falcaiaria (see Table 4.4). 
Choosing multipurpose tree (MPT) species: MPT means trees that are used for 
more than one service or production function in agroforestrv' systems (Wood 1990). The 
average score of this practice is the highest compared to other practices. The score was 4.55, 
which means that nsspondents are now between "trying the practice" and "have now adopted 
the practice as standard practice." Respondents planted multipurpose trees such as Leucaena 
leucocephala. C ^allianJra calyothirsus, and Alhizzia falcataria (s&q Table 4.4). These trees 
are useful for increasing soil fertility, reducing erosion, and increasing income. 
Controiling weeds through increased use of mechanical cultivation: The average 
score of this practice was 4.18: this means that respondents were "now tr\ing the practice," 
and that close to three-quaners have "adopted the practice as standard practice." 
Reducing the rate of herbicide application: Respondents applied more than the 
recommended rate of herbicides especially for high-value foodcrops such as chilies and 
onions. The average score for this practice was 3.42: this means that respondents were "still 
looking for more information about the practice before making a decision." Forty-one 
percent had adopted the practice of "reducing the rate of herbicide application." 
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Giving credit to animal/green manure as supplements to artificial nitrogen 
fertilizer: Respondents sometimes applied non-organic fertilizer more than recommended 
by extensionists. However, they were now trying to use manure, called green fertilizer b\ 
respondents. The average score of this practice was 4.39. which means that respondents 
were "now trving the practice." 
Overall from respondents' opinions regarding the adoptions of new agroforestr\' 
practices, it can be concluded that they seem to have already implemented some to all of the 
new practices on portions of their farms (except for the use of tablet fertilizer and increasing 
the area of recommended crops trees). The highest score was found for choosing 
multipurpose tree (MPT) species, followed by the use of multiple cropping and giving credit 
to animal/green manure as supplements to artificial nitrogen fertilizer. Respondents in this 
study can be classified as mostly early adopters. 
Predicting .\groforestr\' .Adoption 
Multiple regression analysis was undertaken for this study to analyze the relarionship 
between dependent variables (the level of adoption of new agroforestry practices i and 
assumed independent variables such as demographic variables, social and economic 
variables, attitudes toward agroforestr\ extension programs and personnel, and attributes of 
innovation. 
In order to analyze independent variables (predictors) that have significance only in 
contribution to the dependent variable, a predictor selection was employed in this study. A 
stepwise selection process was used to determine the contribution of each predictor if it were 
to enter in the equation. In stepwise selection it is also used to identify predictors that were 
considered useful at an earlier stage, but have lost their usefulness when additional predictors 
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were brought into the regression equation (Pedhazur 1997). A 0.10 significance level was 
employed for the stepwise selection of multiple regression. New independent variables were 
to be included in the eqxiation when they contributed significantly at a 0.10 significance level. 
As stated by Rogers (1995) a little diffusion research has been carried out to determine the 
relative contribution of each of the five mdependent variables to predict the rate of adoption 
of innovation. Therefore, this study set a 0.10 significance level to obtain greater number of 
independent variables in the model. 
Ordinary least square (OLS) was used to develop the regression coefficients. This 
analysis used listwise deletion for missing data. The dependent variables were the level of 
adoption of new agroforestry practices, as shown in Table 4.25. The independent vanables 
were demographic variables (age. education, number of family members, and status of 
respondent), social and economic variables (revenue firom the last year was used as a proxy 
of the level of profitability, average size of land, and involvement in the SFP), attitudes 
toward agroforestry extension programs and personnel (see Tables 4.17 and 4.18), and 
influence of attributes of innovation (see Table 4.24). Means and standard deviation of these 
variables are presented in Table 4.26. 
This analysis used composite indexes for the attitude towards SFEP and attitude 
towards the social forestry extension personnel. Some scores of the attitude towards SFEP 
and towards the social forestry program were recoded. They are statements number 5 and 7 
for the attitudes toward the SFP (see Table 4.17) and statements number 5, 7. and 9 for the 
attitudes toward the social forestry extension personnel (see Table 4.18). The reliability 
coefficients for these indexes were measured by the Cronbach's Alpha. The reliabilitv* 
coefficients were .56 and .69, for the attitude towards SFEP and attitude towards social 
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Table 4.26. Mean and the standard deviation of variables for agroforestr\' practice adoption 
models in the Majalengka forest district in 1996-1997 
Standard 
Variables. n Mean Delation 
Dependent variables: 
ADOPl 83 2.25 1.73 
ADOP2 92 4.43 1.23 
ADOP3 84 3.01 1.73 
AD0P4 89 4.07 1.18 
ADOP5 88 4.28 1.16 
ADOP6 95 4.55 .82 
ADOP7 71 4.18 1.50 
ADOP8 83 3.42 1.58 
AD0P9 74 4.39 1.16 
Independent variables. 
AGE 101 47.43 12.53 
AGREVENU 98 350.55 271.98 
ATINOVI 99 3.49 0.90 
AT[N0V2 100 3.59 0.68 
ATIN0V3 100 3.79 0.74 
ATIN0V4 100 3.53 0.82 
AT1N0V5 100 3.91 0.45 
ATIN0V6 100 3.39 0.89 
ATIN0V7 100 3.71 0.62 
ATIN0V8 100 2.48 0.88 
ATIN0V9 100 J .  /  /  0.55 
ATINOVIO 90 3.26 .83 
ATINOVll 99 3.89 ,51 
ATIN0V12 100 2.96 1.07 
ATINOVn 100 3.87 .44 
ATIN0V14 100 3.57 .78 
AVERLAND 101 .392 .273 
EDUCATION 99 4.10 2.61 
FAMINUM 101 4.75 2.11 
RESTATUS 101 22 .41 
SFMEMBER 101 2.47 1.60 
TOTAEPER 96 50.17 4.55 
TOTAEPRO 94 41.32 3.96 
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Table 4.26. (Continued) 
The explanation of the variables is as follow: 
1. The abbreviations of ADOP1 ... AD0P8 see notes on Table 4.25. 
2. AGE: Respondent's age (year) 
3. AGREVENU: Total aggregate revenue in the last one-year (000 Rp). 
4. The abbreviations of ATINOVl ... ATINOV14 see notes on Table 4.24. 
5. AVERLAND: Average of the SFP land (ha). 
6. EDUCATION: Level of education (year). 
7. FAMINUM: Number of family member including the respondent (head). 
8. RESTATUS: Status of respondent (dummy variable, 0 = member and I = leaden. 
9. SFMEMBER: The length of respondents' involved in the SFP (year). 
10 TOTAEPER: Composite index of attitudes toward the social forestrv- extension 
personnel. 
11 TOTAEPRO: Composite index of attitudes toward the SFEP 
forestry- e.xtension personnel, respectively. These indexes were acceptable, as stated b\- Ar\' 
et al. (1990, pp. 281-282), "if the measurement of results are to be used for making a decision 
about group or even for a research purpose, a lower reliability coefficient (in the range of .30 
to .50) might be acceptable." 
Table 4.27 shows correlation coefficients among the dependent variables and between the 
dependent and independent variables (each correlation is multiplied by a hundred). 
Correlation coefficients among dependent variables ranged ft-om negligible to moderate 
(from |.01 to .391). Th^ highest coefficient was found between the rate of adoption "reducing 
the rate of herbicide application (ADOP8)" and "increasing the area of recommended 
crops/trees (AD0P3)" and "giving credit to animal/green manure as supplements to artificial 
nitrogen fertilizer (ADOP9)" and "including crops/trees that reduce erosion (AD0P5)" (0.39 
each, significant at p <.01). 
For multiple regression, correlation coefficients between dependent and independent 
variables are evidence that an important relationship exists. Correlation coefficients between 
l ablc 4,27. Correlation coefllcients between dependent variables and independent variables Cor agroforestry practice 
adoption models 
ADOPI AIX)I'2 AI)()P3 AI)()P4 ADOI'.S ADOPO AI)()P7 AIX)P8 ADOP9 
ADOPM 1 ()()'• 
ADOI'2 -32** 100 
ADOIM f) 5 100 
AD0P4 -.S -7 3,'i** 100 
A130P5 2.3* -10 27** 30** 100 
ADOIV) 
-14 l«* 21* 32** 21* 100 
AI)0P7 l() -l.s 1 -'J -10 II 100 
AD0P8 I.S 
-21* 3')** 32** (> 1 27* 100 
ADOPy 
-3 -« 2(1* 27* m)** 16 '> 12 Kill 
AGE -8 17 (i 3 7 12 2 •4 
ACiRHVt'NlJ 10 -Ki 17 2(.** 2 -25* 14 20* 
ATINOVI 1 14 12 1')* 4 2()** 2f)* 24* 10* 
ATIN0V2 17 -K 1(1 -5 5 14 .2 
-1 1 ATIN()V3 12 12 4 .2 20 -30** -'J 
ATIN()V4 2 5 2 11 ' )  (i 
-13 >> 23* 
AriNOV5 2(1* 2 - < )  1«* 7 44** 7 -10 If)* 
ATlNOVf) 11 -10 7 17 2K** 21* 4 24* 30** 
ATINOV? 10 'j 2'!** -3 0 -1 13 12 -6 
ATIN0V8 25* -13 3S** -22* 1 -12 - ( ,  -15 -3 
ATINOV'» 13 -() 2.!* -13 -12 -•> -4 -23* .2 
ATINOVIO 7 -5 -11 -7 -10 l'»* 2 -12 10 
ATlNOVll 2 5 It -20* 25* 21* 7 17 -4f)** 
ATINOVI 2 •(> -4 3 14 1 3 
ATINOVI 3 - I I  2(1** - I I  6 2 24** 2 -13 -17 
AT1N0VI4 () 1 14 14 14 IK** 14 7 •8 
AVORl.ANI) -7 <) -1^ -I'J* -9 23* 14 3 -4 
I-DUCAIION (> -7 - I H  -3 28** « 1 25* 10 -14 
FAMINUM -« 10 1) -f. 14 14 • 5 -12 -17 
RESTATUS .<) 12 0 4 -14 5 13 -23* -27* 
SFMEMDER -3 -9 10 ' )  •14 ' U) -1') 7 •18 
TOTAEPER -4 2 -10 1'^* -13 0 •11 • 24 -28** 
rOTAEPRO -21* 12 5 23* •10 -12 -10 28** 
'See notes on Table 4,26 lor variables notation; 'Correlation values are nuiltiplied by a hundred 
**Significant at p' 0.01, and *Signilleant at p - 0,05 
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dependent and independent variables were ranged from negligible to moderate (from |.00 to 
.46|). The correlation coefficient between the rates of adoption of "use of tablet fertilizer 
(ADOPI)." "use of multiple cropping (AD0P2)." "including crops, trees that increase soil 
fertility (AD0P4)." "including crops/trees that reduce erosion (AD0P5)."" and "controlling 
weeds through increased use of mechanical cultivation (ADOPT)" and independent variables 
varied from negligible to low (from |.01 to .28|), and from negligible to moderate (ranged 
from 1-00 to .46|) for the rates of adoption of "increasing the area of recommended 
crops/trees(ADOP3)/' "choosing multipurpose trees (MPT) (AD0P6)." and "reducing the 
rate of herbicide application (AD0P8)," and "giving credit to animal/green manure as 
supplements to artificial nitrogen fertilizer (AD0P9)." 
The correlation coefficients among independent variables are shown in Appendix B 
(Table B17). The table shows that the correlation coefficients among dependent variables 
vaned from negligible to moderate (from |.00 to .42|). The highest coefficient (.42. 
significant at p < 0.001) was found between the "attitudes toward SEFP (TOTAEPRO)" and 
the "attitudes toward social forestry- extension personnel (TOTAEPER)." 
The results of regression analysis are shown in Appendix B (Table BIS). Due to low 
correlation between the depjendent and independent variables, the number of independent 
variables entered into the equation was very small (from 2 to 8 out of 23 of possible 
independent variables). In addition, the values of adjusted R" ranged from low to substantial 
(from .18 to .57). 
Four independent variables did not enter into the equation. These variables were "age 
of the respondents (AGE)," "availability of necessar\' inputs (ATIN0V4)," "similarity' to 
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what I already knew how to do (ATINOVIO)," "possibilitv- of trying just a part of idea 
(ATIN0VI4)," and "the number of family members(FAMINUM)." 
This study showed that age of respondent (AGE) did not enter into all equations. The 
evidence showed that there is no relationship between age and the adoption of innovation in 
about half of the studies, and only one-third of the other studies found that younger people 
are more innovative than older people (Van den Ban and Hawkins 1996). This means that 
hypothesis 1 was rejected. 
The ATIN0V4 (availability of necessary inputs) variable did not enter into all 
equations, possibly because some inputs were supplied by Perwn Perhutanv. thus this did not 
affect the rate of adoption of new agroforestry practices. Perum Perhutani supports some 
material input for foodcrops and trees in the SFP. 
The "similarity to what I already knew how to do-ATINOVlO" variable was not 
included in all equations. One explanation may be that the rate of adoption of new 
agroforestry practices was potentially not important in the future, because respondents had 
already implemented agroforestry practices. 
The "possibility of trying just a part of idea-ATIN0Vl4" did not enter into all 
equations. This phenomenon could be because respondents had already used practices in 
small portions of their lands. This can be seen by the number of foodcrops (up to eight) and 
trees (up to six) that were planted in their SFP land. 
Ninety-four percent of respondents stated that their wives helped them and 47% said 
that their children helped in conducting their SFP. These results lead to the conclusion that 
most family members actively participated in the SFP. Therefore, this illustration might 
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explain why the FAMINUM {the number of family members) variable did not enter mto the 
regression equations. This means that hypothesis 3 was rejected. 
Due to the relatively low correlation coefficients between the dependent and 
independent variables, and also relatively low adjusted R" values, discussion of adoption will 
focus on four of the nine adoption equations. The equations selected are presented in Table 
4.28. 
Table 4.28 shows that the adjusted R~ ranged from .27 to .57. This means that the 
independent variables explain about 27% to 57% of the variabilitv' of the rate of adoption of 
new agroforestry practices. The evaluation of study hypotheses will be outlined in the 
following paragraphs. 
Hypothesis 2: The level of education (EDUCATION) was positively significant to 
"giving credit to animal/green manure as supplements to artificial nitrogen fertilizer 
(AD0P9)." The more education the respondents have, the more they are to adopt this 
practice. This was supported by 74% out of 275 studies that show positive relationships 
between education and the level of adoption (Van den Ban and Hawkins 1996). This means 
hypothesis 2 was accepted. 
Hypothesis 4: The status of respondents (RESTATUS) was inversely related to the 
rate of adoption of "reducing the rate of herbicide application (ADOP8)" and "giving credit 
to animal/green manure as supplements to artificial nitrogen fertilizer (ADOP9)." This 
means, members were more likely to implement the adoption of reduced herbicides and 
manure credit than leaders. This means hypothesis 4 was rejected. 
Hypothesis 5; The average size of land (AVERLAN) was negatively significant to 
the rate of "choosing multipurpose trees (ADOP6)." This means, the smaller the size of land. 
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Table 4.28. Standardized coefficients of and statistics of four agroforestr\- practice 
adoption models using stepwise multiple regression methods 
Increasing Multi Reducing Manure 




F value 6.89*** 9 88*** 5.45*** 11.75*** 
R- .39 .34 .34 .63 
Adjusted R" .31 .27 .57 
AGE" — — — — 
AGREVENU 23** — — .16* 
ATINOVl — 24*** ^4** — 
ATIN0V2 — — — — 
ATIN0V3 — — — 
ATrN0V4 — — — 
ATIN0V5 — 43*** — 
ATIN0V6 — — — 
AT1N0V7 25*** — — 
ATIN0V8 _ j »•* — — 
ATIN0V9 _ 21 ** — -) 1 ** 
ATINOVIO — — — 
ATINOVl 1 — — .38*** 
ATINOVl 2 — — 1 g*** 
ATINOVl 3 — — - 25** _ 29*** 
ATIN0V14 — — — — 
AVERLAND — .24*** — — 
EDUCATION . 24** — 19* — 
FAMINUM — — — 
RESTATUS — -.24** 
SFMEMBER — -.18=^ — — 
TOTAEPER _ •)T** — .43*** 
TOTAEPRO — — 42*** 
""See notes on Table 4.26 for variables notation. 
*** Significant at p < 0.01 **Significant at p < 0.05 
*Significant at p < 0.10 
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the more likely respondents will adopt this practice. Most of the respondents owned a 
relatively small piece of land and these respondents were higher in their rate of adoption 
compared to respondents who owned more land. It may be that the more land owned the 
land, the less attention to adopt new practices. This means hypothesis 5 was rejected. 
Hypothesis 6: The length of involvement in the SFP (SFMEMBER) variable was 
negatively significantly related to the rate of adoption of "choosing multipurpose trees 
(AD0P6)." This means that the longer the involvement in the SFP. the lesser the rate of 
adoption (ADOP6). The average length of involvement was 2.47 years but more than 75% 
of respondents were involved 2 years or less in the SFP. Because respondents were 
predominantly below the average, this affected the negative magnitude. This means 
hypothesis 6 was rejected. 
Hypothesis 7: Agricultural revenue (AGREVENLT) was derived from revenues from 
foodcrops that were planted by respondents in the previous year. The average of 
AGREVENU was about Rp 351,000.00 (ranging from Rp 35.000.00 to Rp 1.495,000). In 
West Java, the average gross domestic regional product (GDRP) per capita at current market 
prices in 1994 was Rp 1.596.487.00 (Central Bureau of Statistics 1997). The revenue from 
the SFP contributed about 22% (ranging from 2 to 94%) to the total GDRP per capita. 
Therefore, AGREVENU was positively significantly related to the rates of adoption of 
"increasing the area of recommended crops/trees (AD0P3)" and "giving credit to 
animaL'green manure as supplements to artificial nitrogen fertilizer (AD0P9)." This means 
hypothesis 7 was accepted. 
Hypothesis 8: The "composite index of attitudes toward social forestry extension 
personnel (TOTAEPER)" was negatively significantly related to the rate of adoption of 
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"reducing the rate of herbicide application (AD0P8)~ and "giving credit to animal, green 
manure as supplements to artificial nitrogen fertilizer (AD0P9)." This means the more 
positive respondents' attitude towards social forestry extension personnel were, the less the 
rate of adoption was. This phenomenon happened because respondents expected better 
performance of the personnel in the future. This means hypothesis 8 was rejected. 
Hypothesis 9; The "composite index of attitudes toward SFEP (TOTAEPROT was 
positively significantly related to the rate of adoption of "giving credit to animal green 
manure as supplements to artificial nitrogen fertilizer (AD0P9)." This supported the 
hypothesis that the more respondents agreed with the SFEP. the more respondents will adopt 
the practice of manure credit. This means hypothesis 9 was accepted. 
Hypothesis 10: This hypothesis consisted of 14 attributes of innovation. This model 
only included 7 innovation attributes. They will be discussed as follows. 
1. The "availability of labor (ATINOVl)" variable was pwsitively related to the rate of 
adoption of "choosing multipurpose trees (AD0P6)"" and "reducing the rate of herbicide 
application ( ADOP8)." Table 4.2 shows that 24'''0 of respondents joined the SFP because 
they wanted to utilize family labor: thus respondents still have enough labor to implement 
new agroforestr\' practices. This phenomenon may explain the relationship of ATINOVl 
to the rates of ADOP6 and AD0P8. Hypothesis 10 was accepted. 
2. The "possibility of increasing family food supply-ATIN0V3" variable was positively 
significantly related only to the rate of adoption of "reducing the rate of herbicide 
application (ADOP8).'" A majority of respondents stated that their reasons to plant 
foodcrops were as food source for the family, and a combination of food source for the 
family and additional income (Table 4.6). This phenomenon is parallel with the result 
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that respondents consumed a significant portion of their products such as rice, chilies. 
cow peas, and cassava (Table 4.8). Therefore, the more the fx)ssibilit\- of increasing 
family food supply, the more likely it is. Hypothesis 10 was accepted. 
3. The "requires special knowledgeskills to do (ATINOVS)" variable was negatively 
significantly related to "increasing the area of recommended crops/trees (AD0P3)." This 
means, the more special knowledge'skills were required to do the adoption, the fewer 
respondents will adopt the practice. This is consistent with respondents' opinion on this 
statement in Table 4.24. Hypothesis 10 was rejected. 
4. The ""whether it is a man's or woman's job (ATTN0V9)'" variable was negatively related 
to the rate of adoption of "increasing the area of recommended crops trees(AD0P3)" and 
positively related to the rate of adoption of "giving credit to animal/green manure as 
supplements to artificial nitrogen fertilizer (AD0P9)." One explanation is that possibly 
the adoption of AD0P3 requires gender specialization compared to the adoption of 
.A.D0P9. but not for the adoption of AD0P3. Acceptance of Hvpothesis 10 was 
undecided. 
5. The "improvement of the environment (ATINOVl 1)" variable was positively 
significantly related to the rate of adoption of "giving credit to animal'green manure as 
supplements to artificial nitrogen fertilized AD0P9)." This means, the more respondents 
were interested in improving the environment the more respondents will adopt this 
practice. Hvpothesis 10 was accepted. 
6. Some respondents consulted about their problems with their group leader and fiiends 
(Table 4.16). Therefore, the "opinion of other farmers(ATIN0V12)" variable was 
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positively related to the rate of adoption of "giving credit to animal/green manure as 
supplements to artificial nitrogen fertilizer (ADOP9)." Hypo±esis 10 was accepted. 
7. The "it was easy to leam (ATINOVI3)" variable was negatively related to the rate of 
adoption of "reducing the rate of herbicide appIication-ADOPS" and "giving credit to 
animal/green manure as supplements to artificial nitrogen fertilizer-ADOPQ." This 
means, the easier to leam an adoption, the less likely respondents will adopt these 
practices. Evidently, respondents were familiar with most agroforestr^' practices. These 
phenomena may lead to respondents not paying attention to learning to implement the 
agroforestry practices. Therefore, the role of ATINOV13 on the rate of these pracnces 
was negative. Hypothesis 10 was rejected. 
As a summar>' of the analyses of factors influencing agroforestrv' practices regarding 
the acceptance of hypotheses. Table 4.29 presents acceptance of hypotheses based on 
selected new agroforestrv- practices adoption. 
Recommendations to Improve the Social Forestry Extension Program (SFEP) 
The final objective of this studv was to develop recommendations to improve the 
social forestry extension program (SF^P) in relation to the adoption of the agroforestry-
system models proposed from this study This section was based on findings and discussions 
from previous sections. This section will be presented in Chapter 5. 
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Table 4.29. Acceptance or rejection of working hvpotheses based on four agroforestr\ 






















































































See notes on Table 4.26 for variables notation. 
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CR\PTER 5. CONCLI SIONS AND RECOMMENDATIONS 
This study was conducted in the Majalengka forest district. West Java. Indonesia. The 
social forestry program (SFP) was introduced in 1986. Through 1995. there were 47.549 ha 
managed using the SFP. The number of rural people engaged in the program composed 
137.090 households that were covered by 6.955 forestry farmer groups (FFGs). Perum 
Perhutani (a state-owned forest enterprise) planned to implement 300.000 ha managed using 
the SFP. 
The purpose of the study was to investigate the use of resources and extension services in 
the social forestry program that is administered in the Majalengka Forest Distnct in West 
Java. Indonesia. •"Best"agroforestr\' system models considering the efficient use of resources 
have been developed. AJso. the role of extension education in adoptabilit\' of the 
agroforestry practices by the farmers have been evaluated. Specifically, the objectives of the 
study were: 
1. To identify- charactenstics of farmers who participate in the social forestry program: 
2. To describe agroforestry systems being practiced by farmers in the social forestr\ 
program: 
3. To develop agroforestry system models considering the efficient use of resources: 
4. To identify' the existing conditions of the extension services as perceived by farmers: 
5. To determine factors influencing the adoptability of the agroforestry system model for 
farmers: and 
6. To develop recommendations to improve the agroforestry extension program in relation 
to the adoption of the agroforesny system models. 
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Methodology- of the study was discussed in Chapter III. Findings and discussion were 
outlined in Chapter IV. This is the final chapter of the study. This chapter will consist of 
summarv' of findings, conclusions, recommendations, and the economic importance and 
educational significance of the study. 
Summary of Findings 
Based on the analysis of the data from 101 farmers participate in the SFP. a summary 
of the research findings is outlined as follows: 
1. The age of the respondents ranged firom 22 to 79 years old with an average of 47 years. 
They started farming when the\- were between 6 and 48 years old. Their average age 
when they started farming was 23 years. Their level of education ranged firom zero to 12 
years. The educational level zero means that the respondent never went to school (either 
in the formal or non-formal educational system) and the twelfth educational level means 
that the respondent graduated fi-om high school. Their average level of education was 
four years which means the respondents did not graduate from elementarv school, which 
is very tv'pical in Indonesian rural areas. 
2. Family member participated in the social forestry program. Fort\ -seven percent of the 
respondents said they were helped by their children, an average of four children, while 
94% of the respondents said their wives participate in the social forestry- program as well. 
3. The sources of income of respondents were fi-om farming (76%), non-farming (23%), 
family, and others (I % each). Sixtv--three percent of respondents owned other land, 
which ranged firom 0.010 to 1.500 ha with an average of 0.325 ha; 24% of respondents 
rented land, which ranged firom 0.060 to 0.857 ha with the average of 0.349 ha. The 
average distance fi-om respondents" home to their SFP land ranged fi-om 0.010 to 5 km 
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with an average of 1.461 km. The SFP land was relatively accessible to the mam and din 
roads and paths. 
4. Most respondents joined the SFP because they needed additional income for their 
households and needed land. Other reasons they joined the SFP were to participate in the 
company program and to increase the qualitv- of land. The status of respondents was 78° o 
members and 22% leaders. The leaders" experience in forestry farmers group (FFG) 
ranged from one to four years with an average of about two years. More than one-half of 
the leaders were involved in other organization such as in agricultural areas and village 
government officials. 
5. Respondents planted foodcrops twice a year in general. They implemented multiple 
cropping system (with up to eight foodcrops). The purpose of planting foodcrops was 
generally as a food source of the family and for additional income. The source of 
knowledge of planting foodcrops was from family. Com. onions, peanuts, cassava. 
ginger and small green peas were often as major income source. Com was one of the 
most planted foodcrops, followed by nee and peanuts. In some sites, onions were also 
important. 
6. Mahogany trees were planted as major crop trees in three sites, whereas Albizzia 
falcaiaria were planted in two sites. Other major trees such as pines. Cananga Odorata. 
and Leucaena leucocephala were found only in one site. All sela trees existed at every 
site. Insertion trees were found at all sites e.xcept in Site 3, the same for fence trees 
(except in Site 2), and border-line trees (except in Site 8). Filler trees were found only at 
Sites 2, 3, and 6. The FFGs selected valuable trees for the SFP land such as mangoes, 
salak fruit, pineapples, Gnetum gnemona and coffee. 
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7. The possibilit\' of market outlets for foodcrops were local trading (direa consumer), local 
with middlemen, within the region (other villages at the same subregion), outside the 
region, and others. 
8. This study proposed agroforestrv' models for the first-three year period. "Ideal" (or best) 
agroforestry systems, based on R. C Ratios I (without labor cost) and R C Ratios II (with 
labor cost included). Based on R C ratios 1. the most efficient crop ranged between 12.00 
to 27.17. for ever\' 1 unit Riipiah invested there would be produced a revenue between 
12.00 to 27.17 Ruptahs. The second up to the fifth efficient showed that the Ri C ratios 
ranged between 2.32 and 14.00. Overall, cassava and chilies are the most efficient crops 
to be produced at all sites. However, based on R. C Ratio II, one-half of the sites had up 
to the fifth most efficient foodcrops. but remaining sites had only up to fourth most 
efficient. This is because the "ideal" model will only be included, if the ratios are at least 
1.00. Based on the R C Ratios II. the first and second most efficient foodcrops included 
cucumbers, chilies. com, rice, peanuts, cow peas, onions, and cassava. 
9. This study proposed agroforestr>' models for the whole timber production period by using 
a discounted cash flow analysis. The study concentrated on pine production. Pines were 
only planted in the Majalengka forest subdistrict. Ever\' site from Majalengka forest 
subdistrict was selected as a candidate that fiilfilled the requirements. NPV, B/C and IRR 
criteria were employed to the agroforestry models proposed and they were compared to 
timber purpose only land management. The agoroforestry system models proposed in 
this study are more profitable than the timber only model. And, the NPVs of the 
agroforestr>- system model are up to ten times larger than those for timber only. 
10. Extensionists of the social forestrv- extension program (SFEP) are Pcrum Perhuiuni staff 
of all levels from foremen up to the level of Board of Directors accompanied by non­
governmental organizations (NGOs) employed by Pervm Perhvtani (Perum Pcrhuiani 
1995b). Five institutions are mvolved in the SFEP: Perum Perhutani. the Ford 
Foundation, non-govenimental organizations ( NGOs)^ Institute/University, and the 
government. 
11. The Majalengka and Ciwaringin forest subdistricts, where the SFP were implemented, 
have only one extensionist from an NGO. This is not only true in the Majalengka forest 
district, but also in other forest districts. This supports the basic problem that FFG 
extension persormel are overwhelmed by the number of farmers that they sen- e and the 
size of the land area they are to serve. 
12. Thirt\ -one percent of respondents attended four meetings in the previous-year were, 
followed by 27. 17. and 13%, respectively for three, two and one meetings. Only thirteen 
percent of respondents never attended meetings. These figures are more or less the same 
for respondents classified as members and leaders in the number of meetings attended. 
However, as the number of meetings attended rose, the percentage for leaders is higher 
than that of members. 
13. Ninety-two percent of all respondents stated that they had problems in the previous year 
regarding plants/trees in the SfT. Members showed a higher percentage than leaders. 
However, the percentage of members who consulted about the problems was lower than 
leaders. Only 48% of members consulted about their problems, while 64% of leaders 
did, with the percentage of all respondents who consulted about their problems being 
56%. The number of consultations for members and leaders is different. Sixty-four 
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percent of members consulted once, and only 36° o consulted tv^ice: however, for leaders. 
38% made a consultation once and 62% two consultations. The average percentage for 
all respondents was 55% for consultation once and 45'^'o for two consultanons. 
14. Ninety-three percent of respondents stated that the meeting topic related to a practice of 
social forestry that they had used. The meetings were conducted by the SFP staff (85° o). 
followed by the village leader (11 %) and group leader (4°b). Ninety-eight percent of 
respondents stated that the topic of consultation were related to plants trees. 
15. In general, respondents gave their opinion from neutral to agree to the social forestrv 
extension program (SFEP). The highest score achieved for the attitudes toward the SFEP 
was for the statement that the programs undertaken by the SFES were beneficial. 
16. In general, respondents gave their opinion from neutral to agree to the SFP extension 
personnel. The highest average score was achieved for the attitudes toward the SFP 
e.xtension persormel was for the statement that respondents felt comfortable working with 
the extension personnel. 
17 Respondents" rating for almost all delivery methods that have been used in the SFEP are 
important in the past and are expected to be even more important in the future. In 
addition, the relationships between the future and the past ranks were statistically 
significant for almost all delivery methods. This means, respondents had high 
expectations as to future improvements of performance related to extension delivery 
methods. The five top ratings based on all delivery methods were tours, followed by the 
skill contest, movies, internship, and the use of mass media. In addition, the prospect for 
more face-to-face conversations between farmers in the SFP and extensionists seems very-
limited in the future unless more staff are added to the SFEP. 
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18. Fourteen statements were given to respondents concerning when they will implement 
new agroforestry practices. Respondents were influenced to adopt new agrotbrestr\-
practices in many ways such as improvement of environment and easy to learn. 
19. Respondents have already implemented to some extent all of the new agroforestr\ 
practices on portions of their farms (except for the use of tablet fertilizer and increasing 
the area of recommended crops/trees). The highest score was found in choosing N/tPT 
species, followed by the use of multiple cropping and giving credit to animal, green 
manure as supplements to artificial nitrogen fertilizer. 
20. Multiple regression analysis was undertaken for this study to analyze the relationship 
between the level of adoption of new- agroforestrv" practices and demographic and social 
and economic variables, attitudes toward agroforestr\' extension programs and personnel, 
and influence of attributes of innovation. Correlation coefficients between dependent and 
independent variables are from negligible to moderate. The correlation coefficient 
among dependent variables is from negligible to moderate. Multicollinearity among 
dependent variables might not exist. 
21. This study focused on predicting equations of adoption of selected new agroforestry 
practices such as increasing area recommended, implementing multi purpose trees, 
reducing herbicides, and giving credit for animal/green manure. The analysis showed 
that the adoption of giving credit for animal/green manure was positively related to 
revenue potential, whether it is a man's or woman's job, improvement of the 
environment, opinions of other farmers, and farmers' attitude toward social forestry-
extension program. 
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22. The study developed recommendations to improve the SFEP. Based on the targeL and 
agroforestry models proposed, the study proposed four recommendations to be included 
in the SFEP. 
Conclasions 
Based on summarv- findings, conclusions will be presented based on the objectives of 
the study. The study concluded as follows. 
Farmers panicipating in the SFP were older than average (47 years) old with their 
level of education similar to other farmers in Indonesia (not graduated from elementarv 
school). Family members participated in the SFP activities. The major source of income 
was majority- from farming. More than half of tarmers owned land and almost a quarter of 
farmers rented land. Farmers joined the SFP because they needed additional income. 
The design of the SFP per site consists of fence trees, sela trees, insertion trees, 
borderline trees, major trees, and filler trees. Foodcrops were planted for the first two-three 
year period. A wide variety of trees and foodcrops were planted on the SFP land, for 
mstance. mahoganies, pine. Alhizzia Falcasariu. mangoes, salcik fruits, pineapples, com. nee 
and peanuts. The purpose of planting foodcrops was as food source and additional income 
with the source of knowledge was from family 
The R- C efficiency measures suggest that farmers should plant a set of foodcrops 
different from those they currently planted. The proposed agroforestry system models 
proposed by this study could be used by farmers to choose the 'best' foodcrops to achieve the 
highest profit. The "best" agroforestry models proposed in this study were more profitable 
than timber production only. For example, the net present value of the agroforestry system 
models was up to ten times better than for timber production only. 
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Five institutions were involved in the social forestr\- extension program. T\pically farmers 
attended formal extension meetings conducted by the SFP staff, and relied on one-on-one 
consultations with group leader, friends, and the SFP staff to obtain information on a specific 
SFP problem. Based on respondents' response regarding the attitudes toward the social 
forestry extension program and personnel, the farmers were mostly satisfied with the 
extension program and personnel. Improvements were desired by farmers: for instance, 
including marketing and providing credit in the extension program, and improving respect to 
farmers by extension personnel. Farmers had high expectations as to future improvements m 
the performance of extension delivery methods 
Farmers were influenced to adopt new agroforestry practices in many ways such as 
improvement of environment and how easy they were to learn. Farmers had already 
implemented to some extent all of the new agroforestry practices on portion of their farms. 
Predictive equations of adoption of specific and new agroforestry practices such as increasing 
area recommended, implementing multi purpose trees, reducing herbicides, and giving credit 
for animal, green manure were developed. By using multiple regression analysis, adoption of 
giving credit for animal/green manure was positively related to revenue potential, as was 
whether it is a man's or woman 's job. improvement of the environment, opinions of other 




Based on the study conclusions, the recommendations are: 
1. Because agroforestrv- extension is more complicated than agricultural extension, the 
social forestry extension program should be taken as a major commitment by Parum 
Per hut am. 
2. Based on program evaluation, improvement of the SFEP is highly recommended 
especially in terms of eliminating shortcomings found as part of the context and mput 
evaluation. In terms of context evaluation, it was suggested that Perum Perhuiuni pays 
more attention to the SFEP. In terms of input evaluation, including marketing and 
financial support for the SFEP were suggested. 
3. Training for leaders to improve the quality of leaders is recommended; this will also 
increase the overall performance of forestry farmer groups. 
4. In order to achieve high commitment of the farmers participating in the SFP. Perum 
Perhutam should consider increasing the relative portion of non-timber trees in an 
approved agroforestry design. The study showed that the NPV's of the "best" 
agroforestry models were up to ten times greater than for timber only production. 
Recommendations to Improve the Social Forestry Extension Program (SFEP) 
One of the objective of this study was to develop recommendations to improve the 
social forestry extension program (SFEP) in relation to the adoption of the agroforestry 
system models proposed from this study. This section was based on findings and discussions 
ft-om previous sections. This section wall present the target audience . Then, the "best 
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agroforestn system models being introduced to the farmers are presented, and. finalh 
recommendations to the SFEP are presented. 
The Target .\udience 
The target audience of the SFEP is the forestry farmers who participate in the SFP 
From this stud\'. respondents indicated that they felt welcomed at SFEP functions. In 
addition, not only respondents attended the meetings, but also they sought consultation and 
preferred on one-on-one consultation. 
Based on the evidence above, the target audience (the SFP farmers) are highly 
motivated to increase their knowledge from the consultation meetings. Thus, this stud\ 
suggests that farmers will obtain knowledge from the SFEP and are likely to implement new-
practices that are introduced by the SFEP. 
The Agroforestry System .Models Being Introduced to the Farmers 
Respondents planted many types of foodcrops and trees. For instance, respondents 
planted up to eight types of food crops and up to six types of trees. Many benefits including 
food, spreading out risks of crop failures and balancing family labor availability are 
expected. However, the time that it requires to maintain eight types of foodcrops and six 
tv pes of trees is considerable. 
It is suggested that SFP farmers grow only a few types of foodcrops and trees on their 
SFP land. For foodcrops. selecting types of foodcrops up to three is highly recommended 
(see Table 4.10 to obtain the most efficient of foodcrops). For trees, a highly intensive set of 
up to three valuable trees such as mangoes, salak fruits, and pineapples is highly suggested. 
Table 4.11 shows the "best" candidate agroforestry models from each site. These 
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agroforestr\' models are proposed to be introduced to the farmers in the SFP land b\ the 
SFEP. 
Some Recommendations to the SFEP 
A high percentage of respondents have adopted a high percentage of recommended 
agroforestrv" practices. Some practices were not applicable to all sites. This evidence must 
be taken into account when preparing the SFEP. Below is a list of recommendations to the 
SFEP in relation to introduction of the agroforestn' system models proposed by this study. 
1. The results showed that leaders were much better than members in terms of the number 
of attended meetings and the number of consultations on their SFP problems. FFG 
leaders were much more active than members and were able to share knowledge with less 
active FFG members. The study also concluded that respondents were familiar with 
consultations. In addition, the FFG played a significant role in all actual consultations. 
Therefore, it is suggested that training be implemented to improve the quality of 
consultations provided by the leaders. 
2. FFG as a home base of the SFES activities must be strengthened. FFG as a unit of 
organization plays a pivotal role in the success of the implementation of the SFP. As 
indicated above, by improving the qualit>' of the leaders, it will also increase the overall 
performance of the FFG. 
3. SFEP must include information on the types of foodcrops that give more profit. Table 
4.10 can be used as a guideline for which crops farmers should include in their cropping 
patterns. In addition, SFEP must include marketing and financial support to the farmers. 
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RecommendatioDS for Further Research 
1. The research was conducted in rural areas where the level of education is relatively low 
compared to urban areas. Likert-t\pe questiormaires are better suited for respondents 
with a higher level of education. 
2. Because of the long-term production nature of agroforestr\' systems compared to 
agriculture, the availability of secondary data is very critical. The most effective 
decision-making should be based on the whole-period of the agroforestr\- systems. 
Currently, limited whole-period production data exists. 
3. The number of trees and foodcrops planted by farmers were relatively high and 
sometimes farmers cannot distinguish inputs for a specific tree from foodcrop inputs. 
Thus making cost-benefit calculations difficult. If it is possible, separate data should be 
obtained to quantify as many inputs as possible. 
4. To achieve better prediction of adoption of new agroforestry practices, several vanables 
should be included in the conceptual model such as organizational institutional 
networking promoted by the SFP and the media used by the extension. 
Economic Importance and Educational Signiflcance of the Study 
The study showed that income potential for best (most efficient) foodcrops for the 
first three year period ranged from Rp 370,000.00 to Rp 1,198.000,00. The income potential 
for the whole period, especially after the tenth year, will be greater than the first three-year 
period. Foodcrops that are suggested to be planted are com, rice, peanuts, onions and chilies, 
whereas the trees are mangoes, Gnetum ^ nemona, and pineapples. 
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The study considered program evaluation. deliver\ methods, level of adoption, and 
factors affecting the rate of adoption, all of which impact educational programs. Results 
from this study can be used to improve the social forestry extension program. 
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APPENDIX A: SL RVTV 
Al: IOWA STATE UNTVERSITY HIIVIAN SUBJECT REVIEW 
A2: THE CNTER\TEW SCHEDLXE 
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Al: IOWA STATE L^IVTERSm HL \L\N Sl^JECT REMEW 
Lasu Name P'-inc^oa^ Investigaco'" 
Cfaeckiist for Aitachments and Time Schedule 
The following are attached (please checki: 
12. ^ Letter or wntten statement to subjects indicaung clearly: 
a I purpose of the research 
b> the use of any identifier codes i names, ffs). how they will be useti. and when they will be 
removed (see Item IT) 
c) an esiunate of tune needed for panicipation in the icsearch and the place 
d) if applicable, location of the research activity 
e I how you will ensure confidentiality 
0 m a longitudinal study, note when and how you will contact subjects later 
g) panicipation is voluntary; nonparucipauon will not affect evaiuauons of the subject 
_  -  . .  , ,  S e e  Appendix 2  
1J. Consent tonn < ir applicable i 
14.2 Letter of approval for research from ctwperaung organizanons or insutuuons (if applicable j 
15. "K; Data-eathenne instruments 
16. .Antiapated dates for contact with subjects: 
First Contact Last Contact 
' T / I ^ / a n I / 7 I / Q • 
•Month / Day / Year Montti / Day / Year 
IT. [f applicable: anticipated date that idenutiers will be removed from completed survey instruments andior audio or visual 
tapes will be erased; 
n a / 31 / = 7 
.Montn / Day / Y ear 
18. Signature of Departmental Executive Officer Date Department or Administrative Limt 
19. Decision of the University Human Subjects Review Committee: 
^ Project Approved E^ject Not Approved No Action Required 
Patricia M. Keith 





A2. INTERVIEW SCHEDULE 
Agroforestry Systems and the Extension Program in the 
iMajaiengka Forest District, West Java, Indonesia 
Code '.III 
Interview Schedule 
Respondent: (M/F) Status: Leader/Member 
Interviewer: Region: 
Date: / I Time Started: 
Mo. Day Year 
Time ended : 
Site Statin Croup# Reap. # 
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I. RESPONDENT'S BACKGROUND 
1. How old were you on your last birthday? Year 
2. How old were you when started farming? Year 
3. When did you join the social forestry- program? Year 
4. What is (are) your reason(s) to join social forestry program? (Circle that all apply i 
a. needs land 
b. to increase my income 
c. to utilize family labor 
d. other reason: 
Let's consider your land. 
5. Do you own land? Yes No (Go to #6, p. 1) 
If Yes: 
5.a. How many hectares of land do you own? Own: Ha. 
5.b. How many hectares do you cultivate"^ Cultivate: Ha 
5 .C. How many hectares of your land is rented to somebody else: Ha. 
6 Do you rent some land"* Yes N'o (Go to #7, p. I) 
If Yes: 
6.a. How many hectares of land do you rent land? Rent: Ha. 
6.b. How many hectares do you cultivate ' Cultivate: Ha 
7. Now. let's talk about your family income. 
Could you tell me what proportion of your family income comes from: 
a. Farming = Percent 
b. Non Farming: = Percent 
c. From Other Family members = Percent 
d. Other: = Percent 
Total = 100 Percent 
169 
Now let's talk about your education and your family members 
8. What was the last school and grade you completed? School: Grade: 
9. How many persons are currently in your household (including yourself)";* 
Persons 
10. Does your wfe help you in social forestry land? Yes No 
11. Does your child! ren) help you m social forestry land'' Yes No (If No, continue to 
Section OA, p. 2 for the members; or Section HB, p. 4 for the leaders) 
If Yes: Boy: Girls: 
II. GROUP LNFOR\L\TION 
Interviewer: Skip Section IIA if you talking to a leader. Go to section B, p. 4. 
UA. Members Only: 
We are interested in your group information. 
1. How many farmers do you have in your group nght now'' Persons 
2. How many farmers typically attend meetings'' Persons 
3. How many meetings of this group did you attend in the last one years.? 
Meetings 
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4. We are interested in knowing about your meeting. Please provide the dates, topics and 
your comments of the meetings as best as you can remember for the last three year. 














' Fill Out. 
1 = The topics ot" the meeting related to the practice of social forestrv- that I have praaiced. 
; = The topics of the meeting did not relate to the praaice of social forestrv that I have practiced 
3 - 1 did not understand the topics being discussed m the meeting. 
4 = [ did not have any comments tor this topics 
5 = Others (please specify- and write it on the table) 
5a. Have you ever had problem in the last one year regarding your plants trees in your 
social forestn land? Yes No (If No. skip to Section III p. 6.) 
5b. If yes. did you consult your problem with your friends, the leader, or Social Forestry 
Staff Yes No (If No, skip to Section III p. 6). 
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5.C. If yes, please provide the dates, topics and your comments of the meetings as best as 
you can remember for the last one year. 
No. Contact 
Person' 







' Fill Out: 1 = Friend: 2 = Group leader: 3= Social forestrv' Staff: and 4 = Others. 
" Fill Out: 
1 = The topic related to the praaice of social forestrv- that I have praaiced. 
2 = The topic did not relate to the praaice of social forestry that I have praaiced 
3 = I did not understand the topics being discussed in the meeting. 
4 = I did not have any comments for this topics 
5 = Others (please specif\- and \vTite it on the table) 
Interviewer: Go to Section III, p. 6. 
IIB. Leaders Only: 
We are mterested in your group information 
1. How many years have you served as the leader in this group?: Y ears 
2. Have you any experience in other organizations".' 
1= No (Go to #3, in this page) 
2= Yes. Type of organization: 
and Position: 
3. How many farmers do you have in your group nght now'' Persons 
4. How many farmers regularly attend meetings'!' Persons 
5. In the last one year, how many meetings of this group have you had? 
Meetings 
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6. We are interested in knowing about your meeting. Please provide the dates, topics and 
your comments of the meetings as best as you can remember for the last one year. 















1 = The topics of the meeting related to the practice of social forestry that I have praaiced. 
2 = The topics of the meeting did not relate to the praaice of social forestrv- that I have praaiced 
3 = 1 did not understand the topics being discussed in the meeting. 
4 = I did not have any comments for this topics. 
5 = Others (please specify and write it on the table) 
7a. Have you ever had problem in the last one year regarding your plants/trees m your 
social forestry land? Yes No {If No, skip to Section 111 p. 6.) 
7b. If yes. did you consult your problem with your friends, or Social Forestry Staff? 
Yes No (If No, sidp to Section III p. 6). 
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7c. If yes. please provide the dates, topics and your comments of the meetings as best as \ ou 
can remember for the last one year. 
No. Contact 
Person^ 








' Fill Out: 
I = Friend: 2 = Social forestrv- staff: and 3 = Others: . 
- Fill Out: 
1 = The topic related to the practice of social tbrestry that I have practiced. 
2 = The topic did not relate to the practice of social forestry- that I have praaiced. 
3 = I did not understand the topics beinsi discussed in the meeting. 
4 = I did not have any comments for this topics. 
5 = Others (please specitv- and write it on the table) 
in. ADOPTION OF AGROFORESTRV SYSTEM PR.\CTICES 
IILV. Influence of Attributes of Innovations 
Now let's talk about how various things influence your decisions to do the 
agroforestrv' practice. How important were these factors influence your decisions to do the 
agroforestr\- practice. Please indicate your opinion of each item below by choosing; 
\^=VERY LITTLE, or L = LITTLE, or S = SOME, or M = Much, or VM = VERY MUCH. 
How much did influence your adoption of agroforestry practices'!' 
1. Availability of labor VX L S M VM 
2. Opportunity to try it on a small scale VL L s M VM 
3. Possibility of increasing family food supply VL L s M VM 
4. Availability of necessarv* inputs VL L s M VM 
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5. Opportunity to watch how to do it VX L S M 
6. Cash crop possibility vx L S M VVI 
7. Benefit to your grandchildren VL L S .VI V I^ 
8. Requires special knowledge'skills to do it \X L S M WI 
9. Whether it is a man's or woman's job VX L S \I \'V1 
10. Similarity to what I already know how to do VL L S VI V>I 
11. Improvement of the envirormient VX L s VI VVI 
12. Opinions of other farmers VX L s M VVI 
13 It was eas}' for you to learn VX L s VI VVI 
14. Possibility of trying just a part of the idea VX L s VI VVI 
inB. Attitudes Toward Java State Forest Company Agroforestry Extension Program 
and Personnel 
Now. we would like to know your opinion of extension programs and the personnel 
that you have been involved with related to agroforestr\-. Please indicate your opinion of 
each statement below with SD = STRONGLY DLA.SAGREE. or D = DISAGREE, or N = 
NEUTRAL, or A = AGREE, or SA = STRONGLY AGREE. 
Do you SD/D/!S7.\/SA that: 
IIIB.l. Extension Programs 
1. The programs undertaken by extension that you attended were beneficial 
SD D } s A SA 
2. The programs were planned based on the farmers' need SD D ? s SA 
3. The extension programs were comprehensive. SD D ? s A SA 
4. The programs encouraged farmers' involvement. SD D ? N A SA 
5. Extension programs should be terminated. SD D ? S A SA 
6. Extension provided adequate training. SD D ? ^ A SA 
7. I did not gain much from the extension programs. SD D ? H A SA 
8. The extension programs provided credit facilities that enable me to buy agricultural 
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inputs. SD D N A SA 
9. The extension programs provided marketing services that help me to get better pnces 
for my agricultural produce. SD D N A SA 
10. The extension services helped me to solve a lot of my problems. SD D N A SA 
11. My farm income increased significantly after I became involved with the agroforestr\' 
program. SD D N A SA 
12. Extension programs promoted the development of local traders. SD D N A SA 
L11B.2. The Personnel 
I.1 felt comfortable working with the extension personnel. SD D N A SA 
2. The personnel were very concerned about my welfare. SD D N A SA 
3. I always contacted the personnel for help. SD D N .A SA 
4. The personnel were knowledgeable in their area of responsibilities. 
SD D N A SA 
5. The personnel were not dedicated to their work. SD D N A SA 
6. The personnel showed respect towards farmers. SD D N A SA 
7. The personnel were not willing to help solve farmers" problems. SD D N A SA 
8. The personnel were willing to visit farmers" farm. SD D N A SA 
9. The personnel showed low performance in their works. SD D N A SA 
10. The personnel w^ere a good source of information. SD D N A SA 
II. The personnel always provided me m their services to the farmers. 
SD D N A SA 
12. The fjersonnel were always punctual in any meetings/activities. SD D \ A SA 
13. It was very easy to meet the personnel. SD D N A SA 
14. The personnel were always there when they were needed. SD D N A SA 
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mC. Adoption of Practices 
Now, let's talk about things that you are doing with your agroforestry and things that 
you could do. 
In order to understand the possibility of your adoption to the model that will be 
introduced to you, below is a list of a statement that will be asked. Please indicate your 
opinion regarding these statements by giving; 
1 = If you find the practice is inappropriate and you have decided not to use it. 
2 = If you have just become aware of the practice. 
3 = If you have known the practice, but you are unable to practice because of the limitation 
on your resources (money,labor/skills) 
4 = If you are still looking for more information about the practice before making a decision. 
5 = If you are now trying the practice on portions of your farm. 
6 = If you have now adopted the practice as standard practice of your farm. 
1. Use of tablet fertilizer 12 3 
2. Use of multiple cropping 12 3 
3. Increasing the area of recommended crops- trees 
5 6 
5 6 
I 2 3 5 6 
4. Including crops-trees that increase soil fertilit\ 
1 2 3 5 6 
5. Including crops.trees that reduce erosion 1 2 3 
6. Choosing multipurpose tree species 12 3 
7 Controlling weed through increased use of 
5 6 
5 6 
mechanical cultivation 1 2 3 
8. Reducing the rate of herbicide application! 2 3 
9. Giving credit to animal'green manure as 
5 6 
5 6 
supplements to artificial nitrogen fertilizerl 2 3 4 5 6 
IV . EXTENSION TEACHING METHODS 
Below is a list of typical extension methods used by the Java State Forest Company 
Extension Program. We would like your opinion regarding the importance of each extension 
teaching method when new ideas for planting and managing crops/trees are introduced. How 
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important were these methods in the past and how important do you expect them to be m the 
future? Please indicate your opinion by choosing: 
1 = Very Unimportant: 2 = Unimportant; 3 = Neutral: 4 = Imponant: 
5 = Very important; and 9 = Do not icnow. 
Past Future 
rV'A. Mass Type: 
1. The use of mass media 1 2 3 4 5 9 I 2 3 4 5 9 
2. The achievement contest 1 2 3 4 5 9 : 1 2 3 4 5 9 
3. The skill contest 1 2 3 4 5 9 : I 2 3 4 5 9 
4. General lecture 1 2 3 4 5 9 : 1 2 3 4 5 9 
5. Movies I •» 3 4 5 9 : I 2 3 4 5 9 
6. Exhibitions I 2 3 4 5 9 : I 2 3 4 5 9 
7. Lainnva: 1 •> 3 4 5 9 : I 2 3 4 5 9 
rVB. Group Type: 
I. Meetings 1 2 3 4 5 9 : 1 2 3 4 5 9 
2. On farm tnals 1 2 3 4 5 9 : 1 2 3 4 5 9 
3. Traming I 2 3 4 5 9 : I 2 3 4 5 9 
4. Tours I 2 3 4 5 9 : 1 2 3 4 5 9 
5. Group discussion I 2 3 4 5 9 : I 2 3 4 5 9 
rVC. Individual Type: 
1. Visiting 1 2 3 4 5 9 : I 2 3 4 5 9 
2. Internship 1 2 3 4 5 9 : 1 2 3 4 5 9 
3. Face to face conversation 1 2 3 4 5 9 : I 2 3 4 5 9 
4. Interview 1 2 3 4 5 9 : 1 2 3 4 5 9 
5. Others; 1 •y m 3 4 5 9 : I 2 3 4 5 9 
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V. RESPONDENTS SOCL\L FORESTRY (SF) SYSTEM 
CHARACTERISTICS 
VA. Bio-physicai characteristics 
1. What are the topographical characteristics of your site? (INCLUDE FNTER VIEWER'S 
OBSERVATIONS) (Circle all that apply) 
1 = flat plain 5= sloping and flat with undulation 
2= rolling undulating 6= sloping with flat plain terrain 
3= sloping 7= other. SPECIFY: 
4= flat or plain with some undulation 
2. How far is your site from your home? KMS or other. Specify: . 
3. How do you go to your site and how much time does it take you to get there by that means 
of transportation'^ 
I = by foot'walking HOURS 
2= by bicycle ' HOURS 
3= by motorcycle HOURS 
4= by car HOURS 
4. How far is the nearest; 
main road KMS to your site 
dirt road KMS to your sue 
path KMS to your site 
V'B. Foodcrops characteristics 
Type of foodcrops. use of foocrops, spacing, and source of knowledge about foodcrops. Fill 
out the following table (use additional table if it is needed); 
Species 










1). Code for plant'tree use (write in ( 
a= food source of the family 
b= source of feed for animals 
c= additional income source 
d= major income source 
that apply); 
e= complement other crops 
f= to improve the soil 
g= for shade purposes 
h= other. SPECIFY 
2). Fill out: Spacing between the tree species, if they are aligned: M x M 
3). Source of knowledge about trees, crops, and animals: 
a= family knowledge about the uses of land 
b= Agroforestry extension agents (fi-om Perum Perhutani (JSFC)) 
3= Extension workers or Village extension workers (from Ministry of Agnculture) 
4= fellow farmers/agriculturists 
5= other. SPECIFY 
M. OPER.\TIO\, \L\NAGE.\IENT, AND PRODUCTION PATTERN 
OF THE SF SYSTEM (CONSIDER THE LAST 12 MONTH ONLY) 
In this section, we would like to ask you the operation, management, and production 
pattern of your AF SF site. The questions will consists of material inputs, labor inputs, 
management and decision-making, and product and marketing. 







A. For Rice, secondary 
crops and vegetables 
1. Time of use (YEAR) 
2. Quantity (Average) 
J .  Frequency of use" 
4. Cost of input (TOTAL) 









1 j 1 j B. For fruit trees ' 1 
i 1. Time of use (YEAR) i i i 
j 2. Quantit\'(Average)' | j } 
3. Frequency of use" j | 
1 4. Cost of input (TOTAL) | i 
5. Supplied from' j | j 
1 




i. Time of use (YEAR) 
2. Quanti ty (Average)' 
3. Frequency of use" I 
4. Cost of input CTOTAL) | 1 
5. Supplied from ' i { 
Note: 
1). Use appropriate unit of measure 
2). Frequently of use is NUMBER OF TIMES 
3). Supplier of input (choose all that apply); 
1= Perum Perhutani (JSFC) 
2= extension worker 
3= bought without external assistance 
4= produced local Iv 
5= other. SPECIFY 
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VTB. Labor inputs 






A. For rice, secondary 
crops and vesetables 
I Land Preparation 
2 Plantins 
J .  Pesticides & Insecticides 
4. Weedins 
5. Harvest 
B. For Fruit trees 
I Land Preparation 
2 Plantinsr 
•> 




B. For Shrub-shade trees 
1 Land Preparation 
2 Plantins 





VIC. Management and decision-maidng 
Now, let's think about management and decision making. Having looked at the 
inputs and labor arrangements for your system, who makes the decisions in the overall 
operations (i.e., production, processing, and marketing of the AF SF s\'stem'' (Check ail that 
apply): 
Do Social Do Do Do Other Do 
No. .^ctivitv Forestry' Yourself? Your Family Non-




J .  Marketing 
VTD. Products and Marketing 











of allien' Price 
per unit 




1  Com 
n 
J. Peanut 
4 Cow peas 

















' Use appropriate unit of measure. 
• Please mention for what purpose and its percentage of the product used: 
a = If the product was given as gift 
b = If the product was used for animal feed 
c = If the product was used for other purpose. SPECIFY' 
' Code the market outlets for the sold portions or the product 
a= local (direct) 
b= local (with middleman) 
c= markets outside the communitv' but within the region 
d= markets outside the community and outside the region 
e= other, SPECIFV' 
We have now concluded the questionnaire. Do you have any questions or would 
you like to comment about this sun- ey or anything related to the agroforestrv- program 
Thank you verv- much for your time. 
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APPENDLX B: ADDITIONAL TABLES 
Table M.I. The 1996-1997 harvests, yield, use of product, price, and market outlet for rice by study sites in the Majalengka forest 
district 
Description Site 1 Site 2 Site 3 Site 4 Sile 5 Site 6 Site 7 Site 8 Average 
N (// of respondent) 10 1 4 5 7 7 32 
H of harvests 1 2 1.3 1 1 1 1 
Yield (kg) 158 3 1500 317 5 350 233.3 155.7 264 
Use of product": 
% of consumed 78 50 99 100 93 80 84 
% of sold II 50 1 0 7 13 9 
% of other uses ii (J (j 0 (J 7 7 
100 100 100 100 100 100 100 
Price (Rp/kg) 483 500 267 475 425 400 425 
Market outlets (%)": 
Local (direct) 50 100 100 50 0 50 
Local with 0 0 50 50 20 
middlemen 
Within the region 50 0 0 0 50 30 
Outside the region 0 0 0 0 0 0 
Others (J g 0 g 0 g 
100 100 100 100 100 100 
" Total percentage may not equal l()()" o because of rounding errors 
Table B.2. The 1996-1997 harvests, yield, use ol product, price, and market outlet for corn by study sites in the Majalengka forest 
district 
DescrijJtion Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Ayerajje 
N (/^ of respondent) 15 9 12 8 6 9 8 69 
ti of harvests I.I II 1.5 1 1.3 I.I 1.0 1.2 
Yield (kg) 332.0 455 5 982.5 687 5 136.0 150.0 155.0 465.48 
Use of product": 
% of consumed 12 3 2 0 29 51 64 20 
% of sold 87 96 98 100 71 48 36 80 
% of other uses J I 0 0 1 1 1 1 
100 100 100 100 101 100 101 lol 
Price (Rp/kg) 204 338. «9 330 281 250 127 158 253 
Market outlets (%)" 
Local (direct) 13 II 9 0 20 29 75 17 
Local with 60 67 73 100 60 43 25 64 
middlemen 
Within the region 13 22 0 t) 20 29 t) 12 
Outside the region 0 0 18 I) 0 0 0 3 
Others J3 0 0 0 0 0 0 3 
99 it)U 101 100 lot)  101 100 99 
" l otal percentage may not equal l()()"b because of rounding errors 
Table li.3. The I9%-1997 harvests, yield, use of product, price, and market outlet for peanuts by study sites in the Majalengka 
forest district 
Descrijition Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Average 
N {ti of respondent) 11 2 1 4 1 4 23 
H of harvests 1.1 1 1 1.3 1,0 1,0 2,0 
Yield (kg) 95,5 1650 200 81,3 50.0 155,0 241,09 
Use of product": 
% of consumed 10 0 2 15 60 13 13 
% of sold 81 100 98 75 40 88 82 
% of other uses 9 0 0 10 0 0 6 
100 100 100 100 100 101 101 
Price (Rp/kg) 1239 600 700 725 800 650 921 
Market outlets (%)": 
Local (direct) 0 0 0 67 11 
Local with 56 100 75 0 0 56 
middlemen 
Within the region 11 0 25 100 33 17 
Outside the region 0 0 0 0 0 0 
Others 33 0 0 (J 0 17 
100 100 100 100 100 101 
"Total percentage may not equal l()()''o because ofroimding errors 
Table B,4. I'lie 1996-1997 harvests, yield, use ot" product, price, and market outlet for cow peas by study sites in the Majalengka 
forest district 
DescrijMlon Sile 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Averaije 
N {ti of respondent) 3 1 3 1 4 2 14 
ft of harvests 2 0 1 2.7 1 3 7.5 3.7 
Yield (kg) 12.3 100 7K.3 200 51.7 206.0 87.6 
Use of product": 
% of consumed 80 4 17 0 50 55 43 
% of sold 20 95 83 100 50 44 57 
% of other uses 0 1 g 0 (j 1 0 
100 100 100 100 100 100 100 
Price (Rp/kg) 1750 400 200 300 600 350 609 
Market outlets (%)": 
Local (direct) 100 0 0 0 0 50 20 
Local with 0 0 67 0 0 50 40 
middlemen 
Within the region 0 0 33 100 100 0 30 
Outside the region 0 100 0 0 0 0 10 
Others 0 0 0 0 0 0 0 
100 100 100 100 100 100 100 
"Total percentage may not equal lOO^h because of rounding errors 
l able U.5, The 19%-1997 harvests, yield, use ol" product, price, iuid market outlet lor cucumbers by study sites in the Majaletigka 
forest district 
Description Site Site 2 Site .1 Site 4 Site 5 Site 6 Site 7 Site 8 Average 
N (// of respondent) 
ff of harvests 
Yield (kg) 
Use of product": 
% of consumed 
% of sold 


































Price (Rp/kg) 150 175 200 100 150 




Within the region 































"Total percentage may not equal I00"() because of rounding errors 
Table B.6. The 1996-1997 har\'es!s, yield, use of product, price, and market outlet for chilies by study sites in the Majaleiigka 
forest district 
De^ription 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Averajje 
N of respondent) 3 115 
of harvests 2 3 1 2 2 
Yield (kg) 103.3 2 2 62.8 
Use of product"; 
% of consumed 1 100 100 40 
% of sold 99 0 0 59 
% of other uses Q 0 0 Q 
100 100 100 
Price (Rp/kg) 1017 1017 
Market outlets (%)"; 
Local (direct) 0 0 
Local with 100 100 
middlemen 
Within the region 0 0 
Outside the region 0 0 
Others 0 0 
100 I00_ 
"Total percentage may not equal I ()()" » because of rounding errors 
Table B.7. The 1996-1997 harvests, yield, use of product, price, and market outlet for onions by study sites in the Majalengka 
forest district 
Description Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Average 
N (// of respondent) 3 3 6 
// of harvests 1 I 1 
Yield (kg) 220 466,7 343,3 
Use of product": 
% of consumed 0 0 0 
% of sold 100 100 100 
% ol" other uses 0 0 (J 
100 100 100 
Price (Rp/kg) 950 1133,33 1042 
Market outlets ("'o)'': 
Local (direct) 0 0 0 
Local with 0 100 50 
middlemen 
Within the region 33 0 17 
Outside the region 67 0 33 
Others 0 0 
100 100 100 
" Total percentage may not equal 1 ()()" » because of rounding errors 
Table H 8. 'I'lie 19%-19')? harvests, yield, use of product, price, and market outlet lor small green peas by study sites in the 
Majalengka forest district 
I* •JJMI • T-C. -A-rr~«rs T r-.»r- --TT— — ~—————— 
Pescription Site I Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Average 
N  ( / / o f  r e s p o n d e n t )  I  1  2  
/ / o f  h a r v e s t s  I  j  l  
Yield (kg) 60 50 55 
Use of product"; 
% of consumed 0 0 0 
% of sold !()() 100 100 
% of other uses 0 0 0 
100 100 100 
Price (Rp/kg) 700 1000 850 
Market outlets ("n)": 
Local (direct) 0 100 50 
Local with 100 0 50 
tniddlenien 
Within the region 0 0 t) 
Outside the region 0 0 () 
Others (J 0 0 
100 H)0 100 
"Total percentage may not equal lOO'N) because of rounding errors 
Table B.9. The 1996-1997 harvests, yield, use of product, price, and market outlet for bananas by study sites in the Majalengka 
forest district 
Description Site 1 Site 2 Site 3 
N (// of respondent) 
# of harvests 
Yield (kg) 
Use of product": 
% of consumed 
% of sold 
% of other uses 
^ 4 Site 5 Site 6 Site 7 Site 8 Average 
2 I 3 
1.5 5 2 7 
5 5 5 
3 50 18 
98 50 82 
0 0 (_) 
100 100 100 
i^rice (Rp/kg) 




Within the region 
Outside the region 
Others 
" Total percentage may not equal 100% because of rounding errors 
1500 1200 1350 
0 100 50 
0 0 0 
100 0 50 
0 0 0 
g 0 0 
J 00 u)0 im) 
l able U K). The 1997-1997 harvests, yield, use of product, price, and market outlet for cassava by study sites in the Majalengka 
forest district 
Description Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Average 
N {ti of respondent) 4 1 1 3 2 4 15 
ti of harvests 1 1 1 1 1 1 1 
Yield (kg) 525 100 300 368.3 200 237.5 323.7 
Use of product": 
% of consumed 26 0 2 50 50 20 29 
% of sold 72 100 98 50 50 80 70 
% of other uses 3 (J 0 (J (J 0 1 
lo] 100 100 100 100 100 100 
Price (Rp/kg) 113 150 80 125 150 138 125 
Market outlets (°o)"; 
l.ocal (direct) 50 100 0 0 0 33 33 
Local with 50 0 100 50 100 67 58 
middlemen 
Within the region 0 0 0 50 0 0 8 
Outside the region 0 0 0 0 0 0 0 
Others 0 0 0 0 0 0 (J 
100 100 100 100 100 100 99 
"Total percentage may not equal l()0" o because of rounding errors 
Table B. 11. Value of inputs, revenuesji^t rcvcmics, and R/C ratios of Ibodcrops by study sites 
Description Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Average 
Rice: 
1. H of respondents 12 4 7 6 1 11 10 51 
2. Revenue" 86.98 312,50 180 200 150 152,73 150 158.5 
3. Value of material 40,13 51,00 60.29 67.33 57 51,23 55.75 52.74 
input" 
4. Value of labor" 44 31 38 13 64 64 57.92 70 88 18 102 69.50 
5. Net revenue l'' 46 83 261 5 119,71 132.67 93 101.5 94.25 105.76 
6. Net revenue ir 29 10 146 25 3 46 109,50 65 66.23 53 45 77,96 
7. R/C ratio P' 2 81 7 12 1 45 3 85 2.64 3 19 3.13 3,50 
8. R/C ratio 11' 1 35 3 16 1,73 1.18 1,15 1.03 1 44 
Corn: 
1. H of respondents 18 13 14 10 6 12 9 82 
2. Revenue" 64 72 163 462 349,50 211 50 146 50 68,17 87.33 155.87 
3, Value of material 33,47 45,92 91 79 67.34 63 88 19,54 34.44 49.83 
input" 
4. Value of labor" 40,40 41,54 70,54 43,13 42,08 47.5 61.39 49.52 
5. Net revenue l'' 31,25 117,54 257,71 144,16 82.62 4863 52.89 106.04 
6. Net revenue IT -9,15 76,00 187,18 101,04 40.53 1 1 3  -8 50 56 52 
7. R/C ratio P' 2,32 4,44 4.14 8.29 2.87 3 86 4.02 4.15 
8. R/C ratio ll" 1,08 206 2,03 2.00 1.44 1 20 0.91 1 53 
"Revenue, value of material input, and value of labor are in OOO's Rp. 
''Net revenue I is revenue minus material input in OOO's Rp 
"Net revenue II is revenue minus material mput and value of labor in OOO's Rp 
''R/C Ratio I is the ratio ol'revenue and cost without value of labor, 
•^R/C Ratio II is the ratio of revenue and cost with value of labor included. 
Table B. 11. (Continued) 
—= 
Description Site 1 Site 2 Site 3 Site 4 
Peanuts; 








3, Value of material 47.80 20 26.5 
input" 
4. Value oi'labor" 41.33 46.25 50 
5. Net revenue l'' 49.53 220 113.5 
6. Net revenue 11" 8,20 173.75 63.5 
7. RIC ratio T' 2.42 12.00 5.28 
8, I^C ratio IT" 1.32 3.62 1.83 
Cow peas. 








3. Value of material 9.33 29 34 
input" 
4. Value of labor" 10.75 87.5 55 
5. Net revenue l'' 55.33 51 6 
6. Net revenue IT 44.58 -36.5 -49 
7. R/C ratio P' 18.88 3.09 1.18 
8. R/C ratio II'" 5.70 0.64 0.45 
Site 5 Site 6 Site 7 Site 8 Average 
6 5 10 38 
64.17 46 104 100.53 
22.55 11 46 32.88 34.53 
34.17 27 68.88 47.28 
41.62 34.6 71,12 66.00 
7.45 7.6 2.25 18,71 
5,23 8.17 5,15 4.53 
1.52 1.33 1.14 1.44 
5 5 1 20 
91.8 46 80 70.15 
50,9 11.4 30 29,08 
41.5 27 87.5 43,61 
40.9 34.6 50 41.08 
-0.60 7.6 -37.5' -2.54 
3.40 8.17 2.67 6.49 
1.12 1.33 0.68 I 70 
Table 13.11, (Continued) 
Description Site 1 Site 2 Site 3 Site 4 
Cucumbers: 




3. Value of material 27.75 
input" 
4. Value of labor" 76.25 
5, Net revenue l'' 272,25 
6. Net revenue ir 196,00 
7, R/C ratio P' 10,32 
8, Rye ratio 11'' 2,52 
Chilies: 






3. Value of material 55.75 6 
input" 
4, Value of labor" 50,94 30 
5, Net revenue l'' 56.50 84 
6. Net revenue 11" 5.56 54 
7. R/C ratio 1'' 8.58 15 
8. R/C ratio 11" 1.47 2,5 
Site 5 Site 6 Site 7 Site 8 Average 
11 I 2 9 
78.75 160 265 178.33 
32.63 47 55 38.11 
26.88 97.5 28.75 46.11 
46.13 113 210.00 140.22 
19,25 15.5 181.25 94.11 
3.06 3.40 3.95 4.91 
1.65 1.11 2 67 2.01 
1 5 12 
13 10.8 58 
7.5 2.9 2142 
5.00 5.5 24.69 
5.50 79 36 58 
0.50 2.4 1190 
1.73 7.67 8.70 
1.04 1.31 154 
o 
Table B. II. (Continued) 
Description Site 1 Site 2 Site 3 Site 4 
Beans; 




3. Value of material 5 
input" 
4, Value of labor" 12 5 
5. Net revenue l'' 10 
6. Net revenue IT -2 5 
7. R/C ratio 1'' 3 0 
8. R/C ratio 11" 0,86 
Onions. 








3. Value of material 83,5 103,57 53,38 
input" 
4. Value of labor" 57,5 75.71 43.13 
5. Net revenue 1*' 116,50 50,71 184.13 
6. Net revenue 1!" 59 -25,00 141 
7. R/C ratio P' 2,40 2,65 5.34 
8. R/C ratio 11" 1 42 1.17 2,08 



















"I'able 13.11. (Continued) 
Description Site I Site 2 Site 3 Site 4 
Small green peas; 
1. il of respondents 
2. Revenue" 
3. Value of material 
input" 
4. Value of labor" 
5. Net revenue 
6. Net revenue II'' 
7. R/C ratio I'' 
8. R/C ratio 11' 
Egg plants. 
1. ft of respondents 
2. Revenue" 
3. Value of material 
input" 
4. Value of labor" 
5. Net revenue l'' 
6. Net revenue 11" 
7. I^ C ratio f' 
8. R/C ratio 11" 































fable IV 11, (Continued) 
i3escription Site I Site 2 Site 3 Site 4 
Talus yams: 
1.11 or respondents 
2. Revenue" 
3. Value of material 
input" 
4. Value of labor" 
5. Net revenue l'' 
6. Net revenue II'' 
7. R/C ratio I'' 
8. R/C ratio 11' 
Bananas: 
1. il of respondents 
2. Revenue" 
3. Value of material 
input" 
4. Value of labor" 
5. Net revenue l'' 
6. Net revenue IT 
7. R/C ratio f' 
8. R/C ratio IT" 








































Table B. 11. (Continued) 
De^rijition 
Cassava: 
1. // of respondents 
2. Revenue" 
3. Value of material 
input" 
4. Value of labor" 
5. Net revenue l'' 
6. Net revenue ll'^ 
7. R/C ratio P' 
8. R/C ratio 11' 
Hcn^ktuin^ fruits; 
1. tf of respondents 
2. Revenue" 
3. Value of material 
input" 
4. Value of labor" 
5. Net revenue l'' 
6. Net revenue 11" 
7. R/C ratio f' 
8. R/C ratio II" 
Site I Site 2 Site 3 Site 4 
8 3 1 3 
45.00 28 24 28 
11.70 16,33 2 2 
44.47 32.50 12.50 30 
33.30 11 67 22 26 
11.17 -20 83 9 50 -4.00 
5 18 6 04 12.00 14.00 
1.66 0 92 1 66 1.04 
Site 6 Site 7 Site 8 Average 
5 7 9 36 
36 17.86 66.67 40.47 
2.4 2.0 13.28 8,23 
13.5 14.64 45,42 31.52 
33.6 15.86 53,39 32.25 
20,1 1.21 7,97 0.73 
35.13 13.21 13 59 14.00 










1.43 1 43 
Table 13.11. (Continued) 
De^rij)tii)n 
All foodcrops: 
1. H of respondents 
2. Revenue" 
3. Value of material 
input" 
4. Value of labor" 
5. Net revenue l'' 
6. Net revenue IT 
7. R/C ratio P' 
8. R/C ratio II' 
Site 1 Site 2 Site 3 
21 13 17 
201.31 295,54 490,941 
93.34 73,96 162 
110.06 70.19 144,19 
107.97 221.58 328,94 
-2,09 151.38 184.74 
2,79 4.85 3.24 
1,25 2.12 1.49 
Site 5 Site 6 Site 7 Site 8 Average 
9 I 12 15 98 
392.17 530 290.92 304.73 350,55 
149,07 202 86.79 97.58 113.02 
135.56 300 177.96 185.92 141.31 
243.10 328 204.13 207.15 237.53 
107.54 28 26.17 21.24 96.22 
3.12 2.62 3.50 3.80 3.76 
1.45 1.06 1.15 1.20 1.49 
lo 
o 
t o  
203 
Table B. 12. Assumed cost and benefit analysis per hectare of pine production 
applied on the SFP land in the Majalengka forest district 
Value Value 
Year Costs'* (000 Rp) Benefits (000 Rp 





J Replanting and 
administration 
36 
4 Replanting and 
administration 
40 
> •Administration 44 
6 .Administration 48 
7 •Administration 50 
8 •Administration 53 
9 .Administration 56 
10 •Administration and 1 
thinning 
146 Timber 512 
I 1 .Administration 60 Fuelwood 40 
12 .Administration 63 
13 •Administration 66 
14 •Administration 69 
15 •Administration and 2"^ 156 Timber 800 
thinning 
16 .Administration /J Fuelwood 43 
17 •Administration 77 
18 .Administration 81 
19 .Administration 84 
20 •Administration and 3"^ 
thinning 
175 Timber 3656 
21 Administration 39 Fuelwood 33 
•Administration 93 
23 •Administration 98 
24 .Administration 103 
25 •Administration and 4"" 
thinning 
193 Timber 3336 
26 •Administration 108 Fuelwood 33 
27 •Administration 114 
28 •Administration 120 
29 •Administration 126 
30 •Administration and 
cuttina 
491 Timber 15.024 
^Source: Adapted from Pentm Perfmtant Unit III Jawa Barat (1996) and Penm Perfmiant Unit III. 
KPH Indramayu (1977) for the first three year, then adapted from Sopandi (1994). 
''Source: .-Adapted from Sopandi (1994) 
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Table B. 13. Assumed cost and benefit analysis of agroforestn systems applied on the SFP 
land for study Site 1 
Respondent 006 Area per farmer .251 ha 
Cropping pattern: Com and peanut Year staned; 1994 
Type of non timber trees: Mangoes, mahogany, calliandra, murbey 
Value \'alue 
Year Costs (000 Rp) Benefits (000 Rp) 
1 Planting tbodcrops and fruits 76 Foodcrops 382 
Planting foodcrops and fruits 76 Foodcrops 344 
3 Planting foodcrops and fruits 76 Foodcrops 310 
4 Maintenance 58 Miscellaneous 31 
Maintenance 58 Miscellaneous 31 
6 Maintenance 58 Miscellaneous 31 
7 Maintenance 58 Miscellaneous 31 
8 Maintenance 58 Miscellaneous 31 
9 Maintenance 58 Miscellaneous 31 
10 Maintenance 58 Mangoes'* 499 
11 Maintenance 58 Mangoes and Miscellaneous" 549 
12 Maintenance 58 Mangoes 499 
13 Maintenance 58 .Vlangoes 499 
14 Maintenance 58 Mangoes 499 
15 Maintenance 58 Mangoes 499 
1(3 Maintenance 58 •Mangoes 499 
17 Maintenance 58 Mangoes 666 
18 Maintenance 58 Mangoes 666 
19 Maintenance 58 Mangoes 666 
20 Maintenance 58 Mangoes 666 
21 Vlaintenance 58 Mangoes and Miscellaneous 913 
Maintenance 58 Mangoes 833 
23 Maintenance 58 Mangoes 
00 
24 Maintenance 58 Mangoes 833 
25 Maintenance 58 Mangoes 833 
26 Maintenance 58 Mangoes CO
 
27 Maintenance 58 Mangoes 1000 
28 Maintenance 58 Mangoes 1000 
29 Maintenance 58 Mangoes 1000 
30 Maintenance 58 Mangoes and Miscellaneous 1 100 
•"The area of mangoes: 25 25 .x 25 lha = 016 ha and mangoes are harvested at the age of 10 years and the 
data were adapted from .\.\K (1991) 
""Others are harvested every 10 years with the average of 10°'o from mangoes 
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Table B. 14. Assumed cost and benefit analysis of agroforestry systems applied on the SFP 
land for study Site 2 
Respondent 053 Area per farmer: .470 ha 
Cropping pattern: Com and rice Year started: 1994 
Type of non timber trees: Pineapples, mahogany, coffee, and mangoes 
Value Value 
Year Costs (000 Rp) Benefits (000 Rp) 
1 Planting foodcrops and fruits 205 Foodcrops 370 
-> Planting foodcrops and fruits 205 Foodcrops 333 
J Planting foodcrops and fruits 351 Foodcrops 300 
4 Maintenance 298 Pineapples'* 281 
5 Maintenance 298 Pineapples 281 
6 Maintenance 298 0 
7 Maintenance 298 Pineapples 281 
8 Maintenance 298 Pineapples 281 
9 Maintenance 298 .Mangoes'" 906 
10 Maintenance 298 Mangoes and Pineapples 1187 
11 Maintenance 298 Mangoes and Pineapples 1187 
12 Maintenance 298 Mangoes 966 
13 Maintenance 298 Mangoes and Pineapples 1247 
14 Maintenance 298 Mangoes and Pineapples 1247 
15 Maintenance 298 Mangoes 966 
16 Maintenance 298 Mangoes and Pineapples 1247 
17 Maintenance 298 Mangoes and Pineapples 1247 
18 Maintenance 298 Mangoes 1208 
19 Maintenance 298 Mangoes and Pineapples 1489 
20 Maintenance 298 Mangoes and Pineapples 1489 
21 Maintenance 298 Mangoes 1200 
Maintenance 298 Mangoes and Pineapples I 70 I 
23 Maintenance 298 Mangoes and Pineapples 1791 
24 Maintenance 298 Mangoes 1510 
25 •Maintenance 298 Mangoes and Pineapples 1791 
26 Maintenance 298 Mangoes and Pineapples 1791 
27 Maintenance 298 Mangoes 1810 
28 Maintenance 298 Mangoes and Pineapples 2091 
29 Maintenance 298 Mangoes and Pineapples 2091 
30 Maintenance 298 Mangoes 1810 
"The area of pineapples: 25 x 25 x 47ha = 029 ha and the rotation of pineapples is 3 years and the data were 
adapted from Haryanto and Hendano (1996) 
hlie area of mangoes: 25 x 25 x 47ha = 029 ha and mangoes are harvested at the age of 9 years and the data 
were adapted from AAK (1991). 
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Table B. 15. Assumed cost and benefit analysis of agroforestiy systems applied on the SFP 
land for study Site 3 
Respondent =: 026 Area per farmer .971 ha 
Cropping pattern; Com rice, and chili Year started; 1994 
Type of non timber trees; Pineapples, coffee, and mangoes 
Year Costs 
X'alue 
(000 Rp) Benefits 
Value 
(000 Rp) 
I Planting foodcrops and fruits 516 Foodcrops HQS 
-> Planting foodcrops and fruits 516 Foodcrops 1078 
5 Planting foodcrops and fruits 516 Foodcrops 970 
4 Maintenance 523 Pineapples'* 
> Maintenance 523 Pineapples 591 
6 Maintenance 523 0 
7 Maintenance 523 Pineapples 591 
8 Maintenance 523 Pineapples 591 
9 Maintenance 523 Mangoes'' 1906 
10 Maintenance 523 Mangoes and Pineapples 2497 
11 Maintenance 523 Mangoes and Pineapples 2497 
12 Maintenance 523 Mangoes 2033 
13 Maintenance 523 Mangoes and Pineapples 2624 
14 Maintenance 523 Mangoes and Pineapples 2624 
15 Maintenance 523 Mangoes 2033 
lb Maintenance 523 Mangoes and Pineapples 2624 
17 Maintenance 523 Mangoes and Pineapples 3132 
18 Maintenance 523 Mangoes 2541 
19 Maintenance 523 Mangoes and Pineapples 3132 
20 Maintenance 523 Mangoes and Pineapples 3132 
21 Maintenance 523 Mangoes 2541 
Maintenance 523 Mangoes and Pineapples .3767 
23 Maintenance 523 Mangoes and Pineapples 3767 
24 Maintenance 523 Mangoes 3176 
25 Maintenance 523 Mangoes and Pineapples 3767 
2b Maintenance 523 Mangoes and Pineapples 3767 
27 Maintenance 523 Mangoes 4402 
28 .Maintenance 523 Mangoes and Pineapples 4993 
29 Maintenance 523 Mangoes and Pineapples 4993 
29 Maintenance 523 Mangoes 4402 
30 Maintenance 523 Mangoes and Pineapples 4993 
•"The area of pineapples: 25 x 25 x 971ha = 061 ha and the rotation of pineapples is 3 years and the data were 
adapted from Haryanto and Hendano (1996) 
The area of Mangoes; .25 x 25 x 971 ha = 061 ha and mangoes are harvested at the age of 9 years and the data 
were adapted from AAK (1991) 
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Table B. 16. Assumed cost and benefit analysis of agrofcresiry- systems applied on the SFP 
land for study Site 4 
Respondent 026 Area per farmer: .201 ha 
Cropping panem: Com. onion, peanuts. Year started; 1991 
and small chilies 
Tvpe of non timber trees; Pineapples, beans. Cmetum gnemona. and sa/uk fruit 
Value Value 
Year Costs (000 Rp) Benefits (000 Rp I 
1 Planting foodcrops and fruits 251 Foodcrops 690 
-> Planting foodcrops and fruits 251 Foodcrops 690 
3 Planting foodcrops and fruits 251 Foodcrops 690 
4 Maintenance 251 Foodcrops 690 
5 Maintenance 251 Foodcrops 690 
6 Maintenance 278 Foodcrops 690 
7 Maintenance 83 0 
8 Maintenance 83 Pineapples'" 70 
9 Maintenance 83 Pineapples 70 
10 Maintenance 83 0 
11 Maintenance 83 Pineapples and Gnetum 
gnemonct (GG) 
76 
12 Maintenance 83 Pineapples. GG and salak fruit' 92 
13 .Maintenance 83 GG and salak fruit 58 
14 Maintenance 83 Pineapples. GG and salak fruit 1 5 3  
15 Maintenance 83 Pineapples, GG and saiak fruit 237 
16 Maintenance 83 GG and salak fruit 325 
17 Maintenance 83 Pineapples. GG and satak fruit 396 
18 Maintenance 83 Pineapples. CiG and salak fruit 396 
19 Mamtenance 83 GG and salak fruit 326 
20 Maintenance 83 Pineapples. GG and saUik fruit 39FC 
21 Maintenance 83 Pineapples. CJG and salak fruit 396 
22 .Maintenance 83 GG and salak fruit 326 
23 Maintenance 83 Pineapples, GG and salak fruit 396 
24 Vlaintenance 83 Pineapples, GG and salak fruit 396 
25 Maintenance 83 GG and salak fruit 326 
26 Maintenance 83 Pineapples. GG and salak fruit 396 
27 .Maintenance 83 Pineapples, GG and salak fruit 396 
28 Maintenance 83 GG and salak fruit 326 
29 Maintenance 83 Pineapples, GG and salak fruit 396 
29 Maintenance 83 Pineapples. GG and salak fruit 396 
30 Maintenance 83 GG and salak fruit 326 
^The area of pineapples: 15 x 25 x 201 ha = 0075 ha 
*'Gnetum gttemona are harvested at the age of i I years and the data were adapted from Tim Penulis (1996) 
•^The area of salak fruit; 15 x .25 .x 201 ha = 007 5 ha and Salak fhiit are harvested at the age of 12 years and 
the data were adapted from Tjahjadi (1995) 
Table B. 17. Correlation coefficient among iiulependenl variables used in agroforestry practice models 
ifr^ A^ Bgaeiitj i m-giaM«nTT»xj r i .f —•••«>••• » i i.^ -ii r - I , •. , , — •>.. 
AGE A(iREVi-NlJ ATINOVI AriN0V2 AT1NOV3 AT1N0V4 AriN0V5 ATI NOVO AIIN0V7 
AGIi  loo" 
AOREVt^NlJ 12 100 
ATI NO VI 0 12 100 
AriNOV2 3 17 17 1(1(1 
ATIN0V3 -6 1.3 1(1 15 100 
ATIN0V4 -4 -2 13 -13 15 100 
ATIN0V5 .1 4 9 -5 19* 2 100 
AT1N0V6 -5 18* 30**  15 34 • •  38**  19* 100 
ATI NOW -10 4 () 10 37**  3 16 13 100 
ATIN0V8 10 10 -10 - I I  -31**  15 -14 13 -20* 
ATIN0V9 -8 .2  -8 4 3 0  28** .2  13 
ATINOVIO 2 -ft .2  ( )  () 
-11 23* -6 1 
ATINOVII 2 s 2"!**  .2  10 27** 4 28** 
-4 
ATINOV12 -4 0  .2 20* -21* Ih -9 16 1 
ATINOVI.I -6 -22* 24 -1 .2  33**  -25**  29**  -10 
ATIN0VI4 18» 10 20* 23* -2b**  18* 11 16 
AVERLAND -.1 20* -2 -12 I 'J*  .2  -4 8 -5 
EUDIJCATION -.16* • 10 7 -3 17* -8 -20 6 -19* 
FAMINUM 9 -8 -3 20* 3 -8 10 -7 0 
RESTATUS 0 13 -1 2 21**  0 -32**  -3 -20* 
SIMEMBER 7 28**  12 12 15 2 -4 8 9 
TOTAEPER -1.3 3  14 1J 6  -13 22* 4 4 
TOIAEPRO - I S  - I )  1<)*  1 3 3 ' )**  23* 23* 5 
"Correlation values are multiplied by a hundred 
••Significant at p < 0.01 
•Significant at p < 0.05 
See notes on Table 4.26 for variables notation 
Table B. 17. (conlinued) 
ATINOVS ATI NOV) ATlNOyiO AIINOVI1 ATIN0VI2 ATI NOV 13 ATIN0VI4 avi;ri.ani) 
ATINOVS 100 
ATIN0V9 -l ')» 100 
ATI NOV 10 2 1.5 100 
ATINOVII -13 -13 2 100 
AT1N()VI2 Ifa -24** -25** 100 
ATIN()V13 .2 -8 . 2  3 16 100 
ATINOV14 -34*» 14 10 h 2 -8 100 
AVHRLAND 15 16 -<•) -10 f) 3 8 100 
EDUCATION -6 16 -20» -3 0 7 1 14 
l-AMINUM -4 . ( )  0 I 1 8 -20* 
RESTATUS W  \ r  -4 -3 -26** 15 10 t) 
SI-MEMBER -3 3 -16 -20 21* -13 0 
-14 
TOTAEPER 21** -7 1 2 4 16 
-4 
TOTAE.PRO -I8*8 8 3 36* • 8 27** -6 
-15 
Table B. 17. (continued) 



























Table B, 18. Standarcli/.ed coefllcients of nine new ayroforestr)' practice models using stepwise multiple regression methods 
ADOI' I  AI)0I '2  Al) ( ) l '3  ADOIM ADOPfi  ADOI'6 AI)0I '7  AI)0P8 ADOPO 
!• value 4 08*••  6 58***  6 80*••  7 ( ) ( )*•*  13 18***  0 88***  5 46***  5 45***  11 7.S***  
R'  23 21 30 22 27 34 34 34 63 
Adjusted 10 18 33 10 2.S 31 27 27 57 
AGl: '  ... ... ... ... ... ... ... ... ... 
AORFiVl iNlJ ... ... 2 )**  3«***  ... ... -  22* ... 16* 
ATINOVI ... ... ... ... ... 24***  33***  24**  ... 
ATIN()V2 22* ... — ... ... ... ... ... ... 
AT1N0V3 ... ... ... ... ... ... ... 2()**» ... 
ATIN0V4 ... ... ... ... ... ... ... ... ... 
ATINOVS 34***  ... ... ... ... 43***  ... ... ... 
ATlNOVb ... -  30**  ... ... 36***  ... ... ... ... 
AFINOV? ... 22**  2()***  ... ... ... ... ... ... 
ATINOVS 25**  -  24**  -41***  ... ... ... ... ... ... 
AT!N0V9 ... ... -  ? 1 * *  ... ... ... ... ... 21 **  
ATINOVIO ... ... .... ... ... ... ... ... ... 
ATI NO VI I  ... ... ... ... . . .  ... ... ... 38***  
ATINOVI 2 ... ... ... ... ... ... ... ... 10***  
ATINOVI 3 ... 43***  ... ... ... ... ... -  25**  .20***  
ATIN0VI4 ... ... ... ... ... ... ... ... ... 
AVI'RLANl)  ... ... ... -28**  ... -  24***  ... ... ... 
l iDlJCATION ... ... -  24**  ... .  4()***  ... 31)**  10* ... 
FAMINUM ... ... ... ... ... ... ... ... ... 
RF.STATIJS ... ... ... ... ... ... ... -  24**  - 2 1 * *  
SFMEMUKR ... ... ... ... ... -  18* -  26**  ... ... 
TOTAEPHR ... ... -  22**  ... ... ... ... -  22**  -  48***  
TOrAEF>RO -  24**  ... --- 24**  — ... -  26**  ... 42***  
"""* Significant at p - 0.01 
••Significant at p - 0.05 
•Significant at p < 0,10 
"See notes on Table 4.26 for variables notation 
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